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DNA35936 

CTTCTTGCCA 

GGACATACAC 

GTCAAGGTCA 

CATCCCCTCC 

AACAAGATGG 

GTGATGCCTA 

TGTCCTGAAT 

CTGATACTGG 

COnSenO1 

TCTCAGTCCC 

CCTTCGGCGG 

GCGCAAGCTC 

TGTGCTCCCT 

AGTCAGAATT 

GCTTTTCTTC 

AGACTCGTTT 

GACCTTCTTG 

CTGGGACATA 

GAGGTCAAGG 

TAACATCCCC 

CAGAACAAGA 

ATAGTGATGC 

CTATGTCCTG 

CCTCTGATAC 
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SEQID NO:3 

ACTGGTATCA 

TTGTATGGTC 

AGCTCATCGT 

TCTGCCACCA 

TTCCCCACCT 

CGAATCCCAA 

CCCACAACAG 

AGAATACAGC 

CCTTCAAGTC 

TCTGAGGAAG 

GCTTGTGCCT 

TTGGGAACCG 

TCTGAATACA 

AAGCACCCGT 

GAGAGCTGGT 

TGTGAGGCAC 

Sheet S of 24 

CGTGACACGG 

GCGGCA ACAG 

CCATCCAAGC 

GGCAGTGCTG 

CCTGGTTCAA 

GCCTTCAGCA 

CTTTGATCCC 

GGAATGGGTA 

FIG.4A 

SEQD NO.4 

CTCGCTGTAG 

CTGTTGTGCT 

GAGAGGAAAC 

GGCATTGGGC 

CCTGAGAATA 

TCCCCGTGTG 

GCTATAATAA 

CCAACTGGTA 

CACTTGTATG 

TCAAGCTCAT 

TCCTCTGCCA 

TGGTTCCCCA 

CTACGAATCC 

AATCCCACAA 

TGGAGAATAC 

TCGCGGAGCT 

CAGGTGCGCC 

TGTTGTGCCT 

AGTGTTACAG 

ATCCTGTGAA 

GAGTGGAAGT 

CAAGAT CACA 

TCACCTTCAA 

GTCTCTGAGG 

CGTGCTTGTG 

CCATTGGGAA 

CCTTCTGAAT 

CAAAAGCACC 

CAGGAGAGCT 

AGCTGT 726 

GTGTTCTGTT 

TGATCGCGAT 

CTTCATATTG 

TTGCACTCTT 

GTTGTCCTGT 

TTGACCAAGG 

GCTTCCTATG 

GTCCGTGACA 

AAGGCGGCAA 

CCTCCATCCA 

CCGGGCAGTG 

ACACCTGGTT 

CGTGCCTTCA 

GGTCTTTGAT 

FIG.4B 
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GAAGACACTG 

CTATGGGGAG 

CTACAGTTAA 

ACATGCTCAG 

AGATGGGATA 

ACTCTTCCTA 

CTGTCAGCCT 

390 

TCCCAGGAGT 

GGGGACAAAG 

GCGATCCTGT 

CTGAACCTGA 

GCCTACTCGG 

AGACACCACC 

AGGACCGGGT 

CGGGAAGACA 

CAGCTATGGG 

AGCCTACAGT 

CTGACATGCT 

CAAAGATGGG 

GCAACTCTTC 

CCCCTGTCAG 

SO 

OO 

5 O 

2 OO 

25 O 

3 O O 

350 

SO 

OO 

5 O 

2 OO 

25 O 

3 O O 

3 SO 

4 OO 
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SOO 
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COnSenO2 

GCAGGCAAAG 

ATGTATCCCT 

ACGTGTGAAG 

TAAGATTACT 

TGACAACTGG 

AGCCTTCAAT 

ATAAGCAACA 

TACCTTACTC 

GCACTGCCAA 

TTTGTGGTCA 

TACAACCATG 

GGGACTGGAC 

CCAGGAAAGA 

CTGTATGGTG 

CCCAACAAGA 

AACGACTCTG 

CAGTGATGAG 

CCCTGCATAG 

CGCCCGCCTG 

AGGGCAAAAG 

ATAATTGCCT 

CTCTCTTCCT 

GGGAGTCACT 

CAGCTGCTGG 

CTGGTACTCC 

TTGGTCATCA 

AAGACCCGAG 

CAGGATCATT 

TATTTCACAG 

TCTGACTCTC 

AAA S03 
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SEOID NO:5 

TACCAGGGCC 

CCAATTGAGC 

TCACCTGGCA 

GAGCTCCGTG 

CAGCGGTTAT 

GCCAGGGTTC 

GACTAATAAC 

TTCAAGCCTG 

GGGCCAGGTT 

AAGACTCCTC 

ACATACCCCT 

CACTGACATG 

GCCTGCCTGT 

GTTTTTACCA 

GCATGTCTAC 

GAGAAACCAT 

CCAACTTCCC 

GACAGGAGTA 

CTGGACACAG 

TGTCTGTTAA 

AGTCAGTCCT 

GGATAGCCCA 

GGCTTTGCCC 

ATTTGGCTCT 

TCTCTAAATA 

TGCCTACAGA 

GGGAGGCTCA 

TCTCTTTCTT 

GCCAGGGTTC 

TCCTGGTGCT 

GCCTGCATGT 

ACCCTGGAGA 

GACTCCTGAT 

TCCAGAAACT 

GGCTTCACGG 

GGGGTTCTCC 

CAGGGAACCC 

CGGTGATAGC 

GGCTCTGAGC 

AAAGCTACTC 

TGAAAGCAAC 

GATGGCTACC 

CTTTGCCATC 

TGGCCTATAT 

GAAGCAGCCA 

GAGGGTGGCC 

AGAATCTGGG 

CCAGATCATC 

TTCCTCTGGA 

AAATGCCCCA 

TGCCTTCTGC 

AAGTGTCCGC 

TGGAATTTGC 

GGGCCCTTCT 

CCAGAGGGAA 

CACTATTCAA 

GCTCTGCCAG 

CAGGGCCAGA 

AGTTCTGCTC 

CAATAAATAT 

Sheet 6 of 24 

GAGCCACAAG 

TGGATGACCG 

GGCA ACCAAG 

CTCTGTCTCC 

TGCCCCAGGG 

TCCCATCAGT 

ATCAAAGTAG 

CGACT CAGGC 

AGCACAGCGA 

AAGACCAAGA 

ATCTACAGTG 

TTGGAGAGAC 

ATCCT CATCA 

CATGCTCTGT 

GGGCACATGC 

ATCTTCGCAA 

GCA ACAACTA. 

GCCCAGAT CA 

TTATGAGTTT 

TTAGGCCAGG 

ATGGCCTTCT 

CTACCAACAC 

CAGATGCATC 

AGTATCTCTG 

GATGCCCATA 

CTTTGGCATC 

CTCAGAGGAC 

CAGCTTTTAA 

CTCCACTATA 

CTAATCATAA 

FIG.4C 
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GTTCCAGGAG 

GAGCCACTAC 

TCGTGAGAGA 

AAGCCCACAG 

AATGAGGATT 

TATATTTGGT 

CAACCCTAAG 

TCCTATTTCT 

CATTGTGAAG 

CTGAGGCACC 

AAGCAGTCCT 

CAGTGCTGGG 

TCTCCTTGTG 

CGGAAGACAT 

CAGAGAGGCC 

GTGGCTGCTC 

CTCTGATGAG 

ATGGCAACTA 

CTGGCCACTG 

ATCTGCTGAC 

TCCCTGCTAC 

TGGAGCCGCT 

TCAAGTAAGC 

CCGGGGGCTT 

GCACTAGGAC 

TGCCACCAG 

CAGCTATATC 

TTGAAATTGT 

AGTCTAATGT 

CAGCAAAAAA 

SO 

OO 

SO 

2 OO 

25 O 

3 O O 

3 SO 

4 OO 

450 

5 OO 
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6 OO 
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SEOD NO:8 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCT 
CAGAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGCAGGAGCCGCCACCGCCTCCTCCT 
GCTGCTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGC 
CCCAAAAGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAA 
AACCCCAAAGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTC 
CTTTGTCTACTATCAACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGA 
TTTCAATATCCGGATCAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGT 
TAGTGCCCCATCTGAGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATT 
AGTGGCTCCAGCAGTTCCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGT 
AGAGCTACGATGTCAAGAOAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGA 
TGGCATCCGTTTGCTAGAAAATCCCAGACTTGGCTCCCAAAGCACCAACAGCTCATACAC 
AATGAATACAAAAACTGGAACTCTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGA 
ATATTCCTGTGAAGCCCGCAATTCTGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCA 
AGTAGATGATCTCAACATAAGTGGCATCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGAT 
TTCCGTTTGTGGCCTTGGTGTATGCTATGCTCAGAGGAAAGGCTACTTTTCAAAAGAAAC 
CTCCTTCCAGAAGAGTAATTCTTCATCTAAAGCCACGACAATGAGTGAAAATGTGCAGTG 
GCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGCGGCGGGCGGATCACGAGGTCAGGA 
GTTCTAGACCAGTCTGGCCAATATGGTGAAACCCCATCTCTACTAAAATACAAAAATTAG 
CTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGCTTGGGAGACAGGAGAATCACTTGA 
ACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCAGTCCAGCCTGGGTAA 
CAGAGCAAGATTCCATCTCAAAAAATAAAATAAATAAATAAATAAATACTGGTTTTTACC 
TGTAGAATTCTTACAATAAATATAGCTTGATATTC 

FIG.7 

SEOID NO:9 

MARRSRHRLLLLLLRYLVVALGYHKAYGFSAPKDQQVVTAVEYOEAILACKTPKKTVSSR 
LEWKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQN 
LEEDTVTLEVLVAPAVPSCEVPSSALSGTV VELRCQDKEGNPAPEYTWFKDGIRLLENPR 
LGSQSTNSSYTMNTKTGTLQFNTVSKLDTGEYSCEARNSWGYRRCPGKRMQVDDLNISGI 
IAAVVVVALVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALW 
KAAAGGSRGOEF 

FIG 11 
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LDPO2 
G. O. 1 Lug /ml 

RESTING PMN 

Sheet 24 of 24 

FIG.20 

PN370 
G 0.1 g/ml 
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antigen levels after Surgery would indicate that metastases of 
the original tumor may have formed or that new primary 
tumors may have appeared. 

Such monoclonal antibodies can be used in lieu of, or in 
conjunction with Surgery and/or other chemotherapies. For 
example, preclinical analysis and localization Studies in 
patients infected with colorectal carcinoma with a mAb to 
A33 are described in Welt et al., J. Clin. Oncol. 8: 
1894–1906 (1990) and Welt et al., J. Clin. Oncol. 12: 
1561–1571 (1994), while U.S. Pat. No. 4.579,827 and U.S. 
Ser. No. 424,991 (E.P. 199,141) are directed to the thera 
peutic administration of monoclonal antibodies, the latter of 
which relates to the application of anti-A33 mAb. 

SUMMARY OF THE INVENTION 

The present invention further concerns compositions and 
methods for the diagnosis and treatment of inflammatory 
diseases in mammals, including humans. The present inven 
tion is based on the identification of proteins (including 
agonist and antagonist antibodies) which either stimulate or 
inhibit the immune response in mammals. Inflammatory 
diseases can be treated by Suppressing the inflammatory 
response. Molecules that enhance an inflammatory response 
Stimulate or potentiate the immune response to an antigen. 
Molecules which Stimulate an inflammatory response can be 
inhibited where Suppression of the inflammatory response 
would be beneficial. Molecules which stimulate the inflam 
matory response can be used therapeutically where enhance 
ment of the inflammatory response would be beneficial. 
Such stimulatory molecules can also be inhibited where 
Suppression of the inflammatory response would be of value. 
Neutralizing antibodies are examples of molecules that 
inhibit molecules having immune stimulatory activity and 
which would be beneficial in the treatment of inflammatory 
diseases. Molecules which inhibit the inflammatory 
response can also be utilized (proteins directly or via the use 
of antibody agonists) to inhibit the inflammatory response 
and thus ameliorate inflammatory diseases. 

Accordingly, the proteins of the invention are useful for 
the diagnosis and/or treatment (including prevention) of 
immune related diseases. Antibodies which bind to Stimu 
latory proteins are useful to Suppress the inflammatory 
response. Antibodies which bind to inhibitory proteins are 
useful to Stimulate inflammatory response and the immune 
System. The proteins and antibodies of the invention are also 
useful to prepare medicines and medicaments for the treat 
ment of inflammatory and immune related diseases. 

In one embodiment, the invention concerns antagonists 
and agonists of a PRO301, PRO362 or PRO245 polypeptide 
that inhibits one or more of the functions or activities of 
PRO301, PRO362 or PRO245 polypeptide. 

In another embodiment, the invention concerns a method 
for determining the presence of a PRO301, PRO362 or 
PRO245 polypeptide comprising exposing a cell Suspected 
of containing the polypeptide to an anti-PRO301, anti 
PRO362 or anti-PRO245 antibody and determining binding 
of the antibody to the cell. 

In yet another embodiment, the present invention relates 
to a method of diagnosing an inflammatory related disease 
in a mammal, comprising detecting the level of expression 
of a gene encoding a PRO301, PRO362 or PRO245 
polypeptide (a) in a test Sample of tissue cells obtained from 
the mammal, and (b) in a control Sample of known normal 
tissue cells of the Same cell type, wherein a higher expres 
Sion level in the test Sample indicates the presence of an 
inflammatory disease in the mammal. 
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In another embodiment, the present invention relates to 

method of diagnosing an inflammatory disease in a 
mammal, comprising (a) contacting an anti-PRO301, anti 
PRO362 or anti-PRO245 antibody with a test sample of 
tissue culture cells obtained from the mammal, and (b) 
detecting the formation of a complex between the antibody 
and the PRO301, PRO362 or PRO245 polypeptide. The 
detection may be qualitative or quantitative, and may be 
performed in comparison with monitoring the complex 
formation in a control Sample of known normal tissue cells 
of the same cell type. A larger quantity of complexes formed 
in the test Sample indicates the presence of tumor in the 
mammal from which the test tissue cells were obtained. The 
antibody preferably carries a detectable label. Complex 
formation can be monitored, for example, by light 
microScopy, flow cytometry, fluorimetry, or other techniques 
known in the art. The test Sample is usually obtained from 
an individual Suspected of having a deficiency or abnormal 
ity relating to the inflammatory response. 

In another embodiment, the present invention relates to a 
diagnostic kit, containing an anti-PRO301, anti-PRO362 or 
anti-PRO245 antibody and a carrier (e.g., a buffer) in 
Suitable packaging. The kit preferably contains instructions 
for using the antibody to detect the PRO301, PRO362 
polypeptide. 

In a further embodiment, the invention concerns an article 
of manufacture, comprising: 

a container; 
a label on the container; and 
a composition comprising an active agent contained 

within the container, wherein the composition is effec 
tive for Stimulating or inhibiting an inflammatory 
response in a mammal, the label on the container 
indicates that the composition can be used to treat an 
inflammatory disease, and the active agent in the com 
position is an agent Stimulating or inhibiting the expres 
sion and/or activity of the PRO301, PRO362 or 
PRO245 polypeptide. In a preferred aspect, the active 
agent is a PRO301, PRO362 or PRO245 polypeptide or 
an anti-PRO301, anti-PRO362 or anti-PRO245 anti 
body. 

A further embodiment is a method for identifying a 
compound capable of inhibiting the expression and/or activ 
ity of a PRO301, PRO362 or PRO245 polypeptide by 
contacting a candidate compound with a PRO301, PRO362 
or PRO245 polypeptide under conditions and for time 
Sufficient to allow these two compounds to interact. In a 
Specific aspect, either the candidate compound or the 
PRO301, PRO362 or PRO245 polypeptide is immobilized 
on a Solid Support. In another aspect, the non-immobilized 
component carries a detectable label. 

In yet a further aspect, the invention relates to a method 
of treating an inflammatory disease, by administration of an 
effective therapeutic amount of a PRO301, PRO362 or 
PRO245 antagonist to a patient in need thereof for the 
treatment of a disease Selected from: inflammatory bowel 
disease, Systemic lupus erythematosis, rheumatoid arthritis, 
juvenile chronic arthritis, spondyloarthropathies, Systemic 
Sclerosis (Scleroderma), idiopathic inflammatory myopa 
thies (dermatomyositis, polymyositis), Sjögren's syndrome, 
Systemic Vaculitis, Sarcoidosis, autoimmune hemolytic ane 
mia (immune pancytopenia, paroxysmal nocturnal 
he moglobinuria), autoimmune thrombocytopenia 
(idiopathic thrombocytopenic purpura, immune-mediated 
thrombocytopenia), thyroiditis (Grave's disease, Hashimo 
to's thyroiditis, juvenile lymphocytic thyroiditis, atrophic 
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thyroiditis), diabetes mellitus, immune-mediated renal dis 
ease (glomerulonephritis, tubulointerstitial nephritis), demy 
elinating diseases of the central and peripheral nervous 
SystemS Such as multiple Sclerosis, idiopathic 
polyneuropathy, hepatobiliary diseases Such as infectious 
hepatitis (hepatitis A, B, C, D, E and other nonhepatotropic 
viruses), autoimmune chronic active hepatitis, primary bil 
iary cirrhosis, granulomatous hepatitis, and Sclerosing 
cholangitis, inflammatory and fibrotic lung diseases (e.g., 
cystic fibrosis, eosinophilic pneumonia, idiopathic pulmo 
nary fibrosis and hyperSensitivity pneumonitis), gluten 
Sensitive enteropathy, Whipple's disease, autoimmune or 
immune-mediated Skin diseases including bullous skin 
diseases, erythema multiforme and contact dermatitis, 
pSoriasis, allergic diseases of the lung Such as eosinophilic 
pneumonia, idiopathic pulmonary fibrosis and hyperSensi 
tivity pneumonitis, transplantation associated diseases 
including graft rejection and graft-Versus host disease. 

In a further embodiment, the present invention provides a 
method of diagnosing tumor in a mammal, comprising 
detecting the level of expression of a gene encoding a 
PRO201,362 or PRO245 polypeptide (a) in a test sample of 
tissue cells obtained from the mammal, and (b) in a control 
Sample of known normal tissue cells of the same cell type, 
wherein a higher expression level in the test Sample indi 
cates the presence of tumor in the mammal from which the 
test tissue cells were obtained. 

In another embodiment, the present invention provides a 
method of diagnosing tumor in a mammal, comprising (a) 
contacting an anti-PRO301, anti-PRO362 or anti-PRO245 
antibody with a test sample of the tissue cells obtained from 
the mammal, and (b) detecting the formation of a complex 
between the anti-PRO301, anti-PRO362 or anti-PRO245 
and the PRO301, PRO362 or PRO245 polypeptide in the test 
Sample. The detection may be qualitative or quantitative, 
and may be performed in comparison with monitoring the 
complex formation in a control Sample of known normal 
tissue cells of the same cell type. A larger quantity of 
complexes formed in the test Sample indicates the presence 
of tumor in the mammal from which the test tissue cells were 
obtained. The antibody preferably carries a detectable label. 
Complex formation can be monitored, for example, by light 
microScopy, flow cytometry, fluorimetry, or other techniques 
known in the art. Preferably, the test sample is obtained from 
an individual mammal Suspected to have neoplastic cell 
growth or proliferation (e.g., cancerous cells). 

In another embodiment, the present invention provides a 
cancer diagnostic kit, comprising an anti-PRO301, PRO362 
or PRO245 antibody and a carrier (e.g. a buffer) in Suitable 
packaging. The kit preferably contains instructions for using 
the antibody to detect the PRO301, PRO362 or PRO245 
polypeptide. 

In yet another embodiment, the invention provides a 
method for inhibiting the growth of tumor cells comprising 
exposing a cell which overexpresses a PRO301, PRO362 or 
PRO245 polypeptide to an effective amount of an agent 
inhibiting the expression and/or activity of the PRO301, 
PRO362 or PRO245 polypeptide. The agent preferably is an 
anti-PRO301, anti-PRO362 or anti-PRO245 polypeptide, a 
Small organic and inorganic peptide, phosphopeptide, anti 
Sense or ribozyme molecule, or a triple helix molecule. In a 
specific aspect, the agent, e.g., anti-PRO301, anti-PRO362 
or anti-PRO245 antibody induces cell death. In a further 
aspect, the tumor cells are further exposed to radiation 
treatment and/or a cytotoxic or chemotherapeutic agent. 
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In a further embodiment, the invention concerns an article 

of manufacture, comprising: 
a container; 
a label on the container, and 
a composition comprising an active agent contained 

within the container, wherein the composition is effec 
tive for inhibiting the growth of tumor cells, the label 
on the container indicates that the composition can be 
used for treating conditions characterized by overex 
pression of a PRO301, PRO362 or PRO245 
polypeptide, and the active agent in the composition is 
an agent inhibiting the expression and/or activity of the 
PRO301, PRO362 or PRO245 polypeptide. In a pre 
ferred aspect, the active agent is an anti-PRO301, 
anti-PRO362 or anti-PRO245 antibody. 

In a further embodiment, the invention provides an iso 
lated nucleic acid molecule having at least about 80% 
Sequence identity to (a) a DNA molecule encoding a 
PRO301 polypeptide comprising the Sequence of amino 
acids 28 to 258 of FIG. 2 (SEQ ID NO: 1), or (b) the 
complement of the DNA molecule of (a). The sequence 
identity preferably is about 85%, more preferably about 
90%, most preferably about 95%. In one aspect, the isolated 
nucleic acid has at least about 80%, preferably at least about 
85%, more preferably at least about 90%, and most prefer 
ably at least about 95% sequence identity with a polypeptide 
having amino acid residues about 28 to 235 of FIG. 2 (SEQ 
ID NO: 1). Preferably, the highest degree of sequence 
identity occurs within the extracellular domains (amino 
acids 28 to 235 of FIG. 2, SEQ ID NO: 1). In a further 
embodiment, the isolated nucleic acid molecule comprises 
DNA encoding a PRO301 polypeptide having amino acid 
residues 28 to 299 of FIG. 2 (SEQ ID NO: 1), or is 
complementary to Such encoding nucleic acid Sequence, and 
remains Stably bound to it under at least moderate, and 
optionally, under high Stringency conditions. In another 
aspect, the invention provides a nucleic acid of the full 
length protein of clone DNA40628, deposited with the 
ATCC under accession number ATCC 209432, alternatively 
the coding sequence of clone DNA40628, deposited under 
accession number ATCC 209432. 

In another embodiment, the invention provides an isolated 
nucleic acid molecule comprising DNA encoding a PRO362 
polypeptide. In one aspect, the isolated nucleic acid com 
prises DNA encoding the PRO362 polypeptide having 
amino acid residues 1 to 321 of FIG. 3 (SEQ ID NO: 2), or 
is complementary to Such encoding nucleic acid Sequence, 
and remains Stably bound to it under at least moderate, and 
optionally, under high Stringency conditions. In another 
aspect, the isolated nucleic acid comprises DNA encoding 
the PRO362 polypeptide having amino acid residues 1 to X 
or FIG. 3 (SEQ ID NO: 2), where X is any amino acid 
residue from 271 to 280, or is complementary to such 
encoding nucleic acid Sequence, and remains stably bound 
to it under at least moderate, and optionally, under high 
Stringency conditions. The isolated nucleic acid Sequence 
may comprise the cDNA insert of the DNA45416-1251 
vector deposited on Feb. 5, 1998 as ATCC 209620 which 
includes the nucleotide sequence encoding PRO362. 

In yet another embodiment, the invention provides iso 
lated nucleic acid molecules that hybridize to the comple 
ment of the nucleic acid molecules encoding the PRO301, 
PRO362 or PRO245 polypeptides. The nucleic acid prefer 
ably is DNA, and hybridization occurs under stringent 
conditions. Such nucleic acid molecules can act as antisense 
molecules of the inflammation associated antigens identified 
herein, which, in turn, can find use in the modulation of the 
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inflammation associated antigens, or as antisense primers in 
amplification reactions. Furthermore, Such Sequences can be 
used as part of ribozyme and/or triple helix Sequence which, 
in turn, may be used in regulation of the inflammation 
asSociated antigens. 

In yet another embodiment, the invention provides a 
vector comprising DNA encoding PRO301 or a PRO362 
polypeptide. A host cell comprising Such a vector is also 
provided. By way of example, the host cells may be CHO 
cells, E. coli, or yeast. A process for producing PRO301 or 
PRO362 polypeptides is further provided and comprises 
culturing host cells under conditions Suitable for expression 
of PRO301 or PRO362 and recovering the same from the 
cell culture. 

In yet another embodiment, the invention provides iso 
lated PRO301 polypeptide. In particular, the invention pro 
vides isolated native sequence PRO301 polypeptide, which 
in one embodiment, includes an amino acid Sequence com 
prising the extracellular domain residues 28 to 235 of FIG. 
2 (SEQ ID NO: 1). Native PRO301 polypeptides with or 
without the native signal Sequence (amino acids 1 to 27 in 
FIG. 2 (SEQ ID NO: 1), and with or without the initiating 
methionine are Specifically included. Additionally, the 
Sequences of the invention may also comprise, the trans 
membrane domain (residues 236 to 258 in FIG. 2)(SEQ ID 
NO: 1) and/or the intracellular domain (residue 259 to 299 
in FIG. 2)(SEQ ID NO: 1). Alternatively, the invention 
provides a PRO301 polypeptide encoded by the nucleic acid 
deposited under accession number ATCC 209432. 

In yet another embodiment, the invention provides iso 
lated PRO362 polypeptide. In particular, the invention pro 
vides isolated native sequence PRO362, which in one aspect, 
includes an amino acid Sequence comprising residues 1 to 
321 of FIG. 3 (SEQ ID NO: 2). An additional embodiment 
of the present invention is directed to an isolated extracel 
lular domain of a PRO362 polypeptide comprising amino 
acids 1 to X of the FIG. 2 (SEQ ID NO: 2), wherein X is any 
amino acid residue 271-280. Optionally, the PRO362 
polypeptide is obtained or is obtainable by expressing the 
polypeptide encoded by the cDNA insert of the DNA45416 
1251 vector deposited on Feb. 5, 1998 as ATCC Deposit No. 
20962O. 

In yet another embodiment, the invention provides chi 
meric molecules comprising PRO301 or PRO362 polypep 
tide fused to a heterologous polypeptide or amino acid 
Sequence. An example of Such a chimeric molecule com 
prise a PRO301 or PRO362 polypeptide fused to an epitope 
tag Sequence or a Fc region of an immunoglobulin. 

In yet another embodiment, the invention provides an 
expressed sequence tag (EST) comprising the nucleotide 
sequences identified as: DNA35936 (SEQID NO:3) in FIG. 
4A, consen01 (SEQ ID NO: 4) in FIG. 4B and consen02 
(DNA42257)(SEQ ID NO. 5). 

In another embodiment, the present invention provides an 
isolated antibody which binds a PRO301 or PRO362 
polypeptide. In one aspect, the antibody mimics the activity 
of a PRO301 or PRO362 polypeptide (an agonist antibody) 
or conversely the antibody inhibits or neutralizes the activity 
of a PRO301 or PRO362 polypeptide (antagonist antibody). 
In another aspect, the antibody is a monoclonal antibody, 
which preferably contains nonhuman complementarity 
determining region (CDR) residues and human framework 
region (FR) residues. The antibody may be labeled and/or 
immobilized on a Solid Support. In a further aspect, the 
antibody is affinity matured, an antibody fragment, a single 
chain antibody, or an anti-idiotypic antibody. 

In another embodiment, the invention provides a compo 
sition containing a PRO301 or PRO362 polypeptide or an 
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agonist or antagonist antibody in admixture with a carrier or 
excipient. In one aspect, the composition contains a thera 
peutically affective amount of the peptide or antibody. In 
another aspect, when the composition contains an inflam 
mation Stimulating molecule, the composition is useful for: 
(a) increasing infiltration of inflammatory cells into a tissue 
of a mammal in need thereof, (b) Stimulating or enhancing 
an immune response in a mammal in need thereof, or (c) 
increasing the proliferation of T-lymphocytes in a mammal 
in need thereof in response to an antigen. In a further aspect, 
when the composition contains an inflammatory inhibiting 
molecule, the composition is useful for: (a) decreasing 
infiltration of inflammatory cells into a tissue of a mammal 
in need thereof, (b) inhibiting or reducing an inflammatory 
response in a mammal in need thereof, or (c) decreasing the 
proliferation of T-lymphocytes in a mammal in need thereof 
in response to an antigen. In another aspect, the composition 
contains a further active ingredient, which may, for example, 
be a further antibody or a cytotoxic or chemotherapeutic 
agent. Preferably, the composition is Sterile. 

In a further embodiment, the invention concerns nucleic 
acid encoding an anti-PRO301 and anti-PRO362 antibody, 
and vectors and recombinant host cells comprising Such 
nucleic acid. In a still further embodiment, the invention 
concerns a method for producing Such antibody by culturing 
a host cell transformed with nucleic acid encoding the 
antibody under conditions such that the antibody is 
expressed, and recovering the antibody from the cell culture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 show a comparison between the polypeptides 
encoded by A33 antigen (SEQ ID NO: 6), DNA40628 (SEQ 
ID NO: 1), DNA45416 (SEQ ID NO: 2), DNA35638 (SEQ 
ID NO: 9) and JAM (SEQ ID NO: 10). 

FIG. 2 shows the derived amino acid sequence (SEQ ID 
NO: 1) of a native sequence PRO301 polypeptide. This 
polypeptide is 299 amino acids long, having Signal Sequence 
at residue 1 to 27, an extracellular domain at residue 28 to 
about 235, Ig Superfamily homology at residue 94 to 235, a 
potential transmembrane domain at residue 236 to about 
258, and an intracellular domain at about residue 259 to 299. 

FIG. 3 shows the amino acid sequence (SEQ ID NO: 2) 
derived from nucleotides 119-1081 of the nucleotide 
sequence shown in FIGS. 6A and 6B (DNA45416, SEQ ID 
NO: 7). Also shown in FIG.3 as underlines are the locations 
of a glycoSoaminoglycan Site and a transmembrane domain. 

FIG. 4A shows the consensus assembly DNA35936 (SEQ 
ID NO:3), and FIG. 4B shows consen01 (SEQ ID NO: 4) 
which were both used in the isolation of DNA40628 (SEQ 
ID NO:11). FIG. 4Cshows consen02 (DNA42257)(SEQ ID 
NO: 5) which was used in the isolation of DNA45416 (SEQ 
ID NO: 7). 

FIG. 5 shows the nucleotide sequence of a native 
sequence DNA40628 cDNA (SEQ ID NO: 11), which is a 
native sequence PRO301 cDNA also designated as 
“UNO264” and/or “DNA40628-1216”. 

FIGS. 6A-C show a nucleotide sequence DNA45416 
(SEQ ID NO: 7) which is a native sequence PRO362 cDNA 
also designated as “UNQ317” and/or “DNA45416-1251”. 
Also presented are the initiator methionine and the protein 
translation for a full-length PRO362 polypeptide (SEQ ID 
NO: 2). 

FIG. 7 shows the nucleotide sequence (SEQ ID NO: 8) of 
a native sequence PRO245 cDNA, wherein the nucleotide 
sequence is designated as “UNQ219” and/or “DNA35638”. 

FIG. 8 shows the oligonucleotide sequences OLI2162 
(35936.f1)(SEQ ID NO: 12), OLF2163 (35936. p1)(SEQ ID 
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NO: 13), OLI2164 (35936.f2)(SEQ ID NO: 14), OLI2165 
(35936.r1)(SEQ ID NO: 15), OLI2166 (35936.f3)(SEQ ID 
NO: 16), OLI2167 (35936.r2)(SEQ ID NO: 17) which were 
used in the isolation of DNA40628. 

FIGS. 9A-9B shows a double stranded representation of 
the DNA42257 (consen02)(SEQ ID NO: 5) along with the 
locations of five oligonucleotide primers, showed in 
underline, all used in the isolation of DNA45416 (SEQ ID 
NO: 7). The oligonucleotides depicted are: 42257.f1 (SEQ 
ID NO: 18), 42257.f2 (SEQ ID NO: 19), 42257r1(SEQ ID 
NO:20), 42257 r2 (SEQ ID NO: 21) and 42257p1 (SEQ ID 
NO: 22). 

FIGS. 10A-10B describes the Blast score, match and 
percent homology alignment between 2 Overlapping frag 
ments of DNA40628 and A33 HUMAN, a human A33 
antigen precursor. FIG. 10A compares the coded residues 
beginning at nucleotide position 121 to 816 of DNA40628 
(SEQ ID NO. 23) with the coded residues beginning at 
nucleotides 17 to 284 of A33 HUMAN (SEQ ID NO: 24); 
FIG. 10B compares the coded residues beginning at nucle 
otides 112 to 810 (SEQ ID NO: 25) with the coded residues 
beginning at nucleotides 12 to 284 (SEQ ID NO: 26), 
respectively. 

FIG. 11 shows the derived amino acid sequence of a 
native sequence PRO245 polypeptide (SEQ ID NO: 9) 
encoded by the nucleotide sequence of FIG. 7 (DNA35638, 
SEQ ID NO:8). 

FIG. 12 indicates a 25.3% identity between the amino 
acid sequence encoded by DNA40628 (SEQ ID NO: 1) and 
A33 antigen (SEQ ID NO: 6). 

FIG. 13 indicates a 20.8% identity between the amino 
acid sequence encoded by DNA45416 (SEQ ID NO: 2) and 
A33 antigen (SEQ ID NO: 6). 

FIG. 14 indicates a 24.3% identity between the amino 
acid sequence encoded by DNA35638 (SEQ ID NO: 9) and 
A33 antigen (SEQ ID NO: 6). 

FIG. 15 indicates a 67.6% identity between the amino 
acid sequence encoded by DNA40628 (SEQ ID NO: 1) and 
JAM (SEQ ID NO: 10). 

FIG. 16 indicates a 23.3% identity between the amino 
acid sequence encoded by DNA45416 (SEQ ID NO: 2) and 
JAM (SEQ ID NO: 10). 

FIG. 17 indicates a 34.2% identity between the amino 
acid sequence encoded by DNA35638 (SEQID NO: 29) and 
JAM (SEQ ID NO: 10). 

FIG. 18 indicates a 26% identity between the amino acid 
sequence encoded by A33 antigen (SEQID NO: 6) and JAM 
(SEQ ID NO: 10). 

FIG. 19 shows the results of the dot blot hybridization 
procedure described in Example 8 

FIG. 20 shows the results of the Taqman mRNA expres 
Sion assay described in Example 9 

FIG. 21 shows the binding of protein encoded by 
DNA40628 to human neutrophils as described in Example 
7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

I. Definitions 
The terms “PRO301”, “PRO362, “PRO245”, or “PRO301 

polypeptide,” “PRO362 polypeptide,” “PRO245 polypep 
tide' and “cancer associated antigen' when used herein 
encompass native sequence PRO301, PRO362 or PRO245, 
respectively and variants thereof (which are further defined 
herein). The PRO301, PRO362 or PRO245 may be isolated 
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10 
from a variety of Sources, Such as from human tissue types 
or from another Source, or prepared by recombinant or 
Synthetic methods. 
The terms “inflammatory disease' means a disease in 

which a component of the immune System of a mammal 
causes, mediates or otherwise contributes to an inflamma 
tory response contributing to the morbidity in the mammal. 
Also included are diseases in which Stimulation or interven 
tion of the inflammatory response has an ameliorative effect 
on progression of the disease. Included within this term are 
immune-mediated inflammatory diseases. 
The term “T-cell mediated” disease means a disease in 

which T cells directly or indirectly mediate or otherwise 
contribute to the morbidity in a mammal. The T cell medi 
ated disease by be associated with cell mediated effects, 
lymphokine mediated effects, etc. and even effects associ 
ated with B cells if the B cells are stimulated, for example, 
by the lymphokines secreted by T cells. 

Examples of immune-related and inflammatory diseases, 
Some of which are T cell mediated, which can be treated 
according to the invention include: inflammatory bowel 
disease, Systemic lupus erythematosis, rheumatoid arthritis, 
juvenile chronic arthritis, spondyloarthropathies, Systemic 
Sclerosis (Scleroderma), idiopathic inflammatory myopa 
thies (dermatomyositis, polymyositis), Sjögren's syndrome, 
Systemic Vaculitis, Sarcoidosis, autoimmune hemolytic ane 
mia (immune pancytopenia, paroxysmal nocturnal 
he moglobinuria), autoimmune thrombocytopenia 
(idiopathic thrombocytopenic purpura, immune-mediated 
thrombocytopenia), thyroiditis (Grave's disease, Hashimo 
to's thyroiditis, juvenile lymphocytic thyroiditis, atrophic 
thyroiditis), diabetes mellitus, immune-mediated renal dis 
ease (glomerulonephritis, tubulointerstitial nephritis), demy 
elinating diseases of the central and peripheral nervous 
SystemS Such as multiple Sclerosis, idiopathic 
polyneuropathy, hepatobiliary diseases Such as infectious 
hepatitis (hepatitis A, B, C, D, E and other nonhepatotropic 
viruses), autoimmune chronic active hepatitis, primary bil 
iary cirrhosis, granulomatous hepatitis, and Sclerosing 
cholangitis, inflammatory and fibrotic lung diseases (e.g., 
cystic fibrosis), gluten-sensitive enteropathy, Whipple's 
disease, autoimmune or immune-mediated Skin diseases 
including bullous skin diseases, erythema multiforme and 
contact dermatitis, psoriasis, allergic diseases of the lung 
Such as eosinophilic pneumonia, idiopathic pulmonary 
fibrosis and hyperSensitivity pneumonitis, transplantation 
asSociated diseases including graft rejection and graft-Versus 
host disease. 
"Tumor, as used herein, refers to all neoplastic cell 

growth and proliferation whether malignant or benign, and 
all pre-cancerous cells and tissues. 
The terms “cancer' and "cancerous” refer to or describe 

the physiological condition in mammals that is typically 
characterized by unregulated cell growth. Examples of can 
cer include but are not limited to, carcinoma, lymphoma, 
blastoma, Sarcoma, and leukemia. More particular examples 
of Such cancers include breast cancer, prostate cancer, colon 
cancer, Squamous cell cancer, Small-cell lung cancer, non 
Small cell lung cancer, gastrointestinal cancer, pancreatic 
cancer, glioblastoma, cervical cancer, ovarian cancer, liver 
cancer, bladder cancer, hepatoma, colorectal cancer, 
endometrial carcinoma, Salivary gland carcinoma, kidney 
cancer, liver cancer, Vulval cancer, thyroid cancer, hepatic 
carcinoma and various types of head and neck cancer. 

“Treatment” is an intervention performed with the inten 
tion of preventing the development or altering the pathology 
of a disorder. Accordingly, “treatment” refers to both thera 
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peutic treatment and prophylactic or preventative measures. 
Those in need of treatment include those already with the 
disorder as well as those in which the disorder is to be 
prevented. In treatment of an immune related disease, a 
therapeutic agent may directly decrease or increase the 
magnitude of response of a component of the immune 
response, or render the disease more Susceptible to treatment 
by other therapeutic agents, e.g., antibiotics, antifungals, 
anti-inflammatory agents, chemotherapeutics, etc. 
The “pathology' of an immune related disease includes 

all phenomena that compromise the well-being of the 
patient. This includes, without limitation, abnormal or 
uncontrollable cell growth (neutrophilic, eosinophilic, 
monocytic, lymphocytic cells), antibody production, auto 
antibody production, complement production, interference 
with the normal functioning of neighboring cells, release of 
cytokines or other Secretory products at abnormal levels, 
Suppression or aggravation of any inflammatory or immu 
nological response, infiltration of inflammatory cells 
(neutrophilic, eosinophilic, monocytic, lymphocytic) into 
cellular Spaces, etc. 

The terms “mammal’ as used herein refers to any mam 
mal classified as a mammal, including humans, domestic 
and farm animals, and Zoo, Sports or pet animals. Such 
horses, pigs, cattle, dogs, cats and ferrets, etc. In a preferred 
embodiment of the invention, the mammal is a human. 

Administration “in combination with one or more further 
therapeutic agents includes simultaneous (concurrent) and 
consecutive administration in any order. 

The term “cytotoxic agent' as used herein refers to a 
substance that inhibits or prevents the function of cells 
and/or causes destruction of cells. The term is intended to 
include radioactive isotopes (e.g. I'', I'', Y'and Re"), 
chemotherapeutic agents, and toxins Such a enzymatically 
active toxins of bacterial, fungal, plant or animal origin, or 
fragments thereof. 
A “chemotherapeutic agent' is a compound useful in the 

treatment of cancer. Examples of chemotherapeutic agents 
include adriamycin, doxorubicin, epirubicin, 5-fluorouracil, 
cytosine arabinoside ("Ara-C), cyclophosphamide, 
thiotepa, buSulfan, cytoxin, taxoids, e.g. paclitaxel (Taxole, 
Bristol-Myers Squibb Oncology, Princeton, N.J.) and dox 
etaxel (TaxoteredR, Rhône-Poulene Roher, Antony, France), 
toXotere, methotrexate, cisplatin, melphalan, vinblastine, 
bleomycin, etopoSide, ifosfamide, mitomycin C, 
mitoxantrone, Vincristine (Loucristine), Vinorelbine, 
carboplatin, teniposide, daunomycin, carminomycin, 
aminopterin, dactinomycin, mitomycins, esperamicins (see 
U.S. Pat. No. 4,675,187), melphalan and other related nitro 
gen mustards. Also included in this definition are hormonal 
agents that act to regulate or inhibit hormonal action on 
tumors Such as tamoxifen and onapristone. 
A “growth inhibitory agent” when used herein refers to a 

compound or composition which inhibits growth of a cell, 
especially cancers cells expressing or overexpressing any of 
the genes identified herein, either in vitro or in Vivo. Thus, 
the growth inhibitory agent is one which Significantly 
reduces the percentage of cells expressing or overexpressing 
Such genes in S phase. Examples of growth inhibitory agents 
include agents that block cell cycle progression (at a place 
other than S phase), Such as agents that induce G1 arrest and 
M-phase arrest. Classical M-phase blockers include the 
Vinca alkaloids (Vincristine and vinblastine), taxol, and topo 
II inhibitorS Such as doxorubicin, epirubicin, daunorubicin, 
etoposide, and bleomycin. Those agents that arrest G1 also 
Spill over into S-phase arrest, for example, DNA alkylating 
agents Such tamoxifen, prednisone, dacarbazine, 
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mechlorethamine, cisplatin, methotrexate, 5-fluorouracil, 
and ara-C. Further information can be found in The Molecu 
lar Basis of Cancer, Mendelsohn and Israel, eds., Chapter 1, 
entitled "Cell cycle regulation, oncogens, and antineoplastic 
drugs” by Murakami et al. (WB Saunders, Philadelphia, 
1995), especially page 13. 
The term “cytokine' is a generic term for proteins 

released by one cell population which act on another cell as 
intercellular mediators. Examples of Such cytokines are 
lymphokines, monokines, and traditional polypeptide hor 
mones. Included among the cytokines are growth hormone 
Such as human growth hormone, N-methionyl human 
growth hormone, and bovine growth hormone, parathyroid 
hormone, thyroXine, insulin, proinsulin, relaxin, prorelaxin, 
glycoprotein hormones Such as follicle Stimulating hormone 
(FSH), thyroid stimulating hormone (TSH), and luteinizing 
hormone (LH), hepatic growth factor, fibroblast growth 
factor, prolactin, placental lactogen, tumor necrosis factor-C. 
and -3, mullerian-inhibiting Substance, mouse 
gonadotropin-associated peptide, inhibin, activin, Vascular 
endothelial growth factor, integrin, thrombopoietin (TPO), 
nerve growth factorS Such as NGF-3, platelet-growth factor, 
transforming growth factors (TGFs) such as TGF-C. and 
TGF-B, insulin-like growth factor-I and -II, erythropoietin 
(EPO), osteoinductive factors, interferons such as 
interferon-C, -f, and -y, colony Stimulating factors (CSFs) 
such as macrophage-CSF (M-CSF), granulocyte 
macrophage-CSF (GM-CSF), and granulocyte-CSF 
(G-CSF), interleukins (ILS) such as IL-1, IL-1C, IL-2, IL-3, 
IL4, IL-5, IL6, IL-7, IL-8, IL-9, IL-11, IL-12, a tumor 
necrosis factor such TNF-C. or TNF-B, and other polypeptide 
factors including LIP and kit ligand (KL). AS used herein, 
the term cytokine includes proteins from natural Sources or 
from recombinant cell culture and biologically active 
equivalents of the native Sequence cytokines. 

“Therapeutically effective amount” is the amount of 
active PRO301, PRO362 or PRO245 antagonist or agonist 
which is required to achieve a measurable inhibition or 
Stimulation, as the case may be, of the inflammatory 
response. 

A“native sequence PRO301, PRO362 or PRO245", com 
prises a polypeptide having the same amino acid Sequence as 
a PRO301, PRO362 or PRO245, respectively, derived from 
nature. Such native sequence PRO301, PRO362 or PRO245 
can be isolated from nature or can be produced by recom 
binant or Synthetic means. The term “native Sequence 
PRO301”, “native sequence PRO362” or “native sequence 
PRO245' specifically encompasses naturally-occurring 
truncated or secreted forms of PRO301, PRO362 or 
PRO245, respectively (e.g., an extracellular domain 
Sequence), naturally-occurring variant forms (e.g., alterna 
tively spliced forms) and naturally-occurring allelic variants 
of PRO301, PRO362 or PRO245, respectively. 

In one embodiment, the native sequence PRO301 is a 
mature or full-length native sequence PRO301 comprising 
amino acids 1 to 299 of FIG. 2 (SEQ ID NO: 1), with or 
without the N-terminal Signal Sequence, with or without the 
initiating methionine at position 1, with or without the 
potential transmembrane domain at position 236 to about 
258, and with or without the intracellular domain at about 
position 259 to 299. 

In another embodiment, the native sequence PRO362 
polypeptide is an extracellular domain of the full-length 
PRO362 protein comprising amino acids 1 to X of the amino 
acid sequence shown in FIG. 3 (SEQ ID NO: 2) where X is 
any amino acid residue 271-280. Optionally, the PRO362 
polypeptide is obtained or obtainable by expressing the 
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polypeptide encoded by the cDNA insert of the vector 
DNA45416-1251 deposited on Feb. 5, 1998 as ATCC 
Deposit No. 209620. 

In yet another embodiment, the native sequence PRO245 
polypeptide is a mature or full-length native Sequence 
PRO245 polypeptide comprising amino acids 1 to 312 of 
FIG. 11 (SEQ ID NO: 9). 
The “PRO301 or PRO362 extracellular domain or 

“PRO301 or PRO362 ECD' refers to a form of the PRO301 
or PRO362 polypeptide, respectively, which is essentially 
free of the transmembrane and cytoplasmic domains of the 
respective full length molecules. Ordinarily, PRO301 ECD 
or PRO362 ECD will have less than 1% of Such transmem 
brane and/or cytoplasmic domains and preferably, will have 
less than 0.5% of such domains. Optionally, PRO301 
polypeptide ECD will comprise amino acid residues about 
28 to about 235 of FIG. 2 (SEQ ID NO: 1), while PRO362 
polypeptide ECD will comprise amino acid residues 1 to X 
of FIG. 3 (SEQ ID NO: 2), where X is any amino acid from 
271-280. It will be understood that any transmembrane 
domain identified for the PRO301 or PRO362 polypeptides 
of the present invention is identified pursuant to criteria 
routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmem 
brane domain may vary but most likely by no more than 
about 5 amino acids at either end of the domain as initially 
identified. Accordingly, the PRO301 or PRO362 polypep 
tide ECD may optionally comprise amino acids 1 to X of 
FIG. 3 (SEQID NO: 2), wherein X is any one of amino acid 
residues 271 to 280 of FIG. 3 (SEQ ID NO: 2). 
“PRO301 variant or “PRO245 variant means an active 

PRO301 as defined below having at least about 80% amino 
acid sequence identity to (a) a DNA molecule encoding a 
PRO301 polypeptide, with or without its native signal 
Sequence, with or without the initiating methionine, with or 
without the potential transmembrane domain, and with or 
without the intracellular domain or (b) the complement of 
the DNA molecule of (a). In a particular embodiment, the 
PRO301 variant has at least about 80% amino acid sequence 
homology with the PRO301 having the deduced amino acid 
sequence shown in FIG. 1 (SEQ ID NO: 1) for a full-length 
native sequence PRO301. Such PRO301 variants include, 
for instance, PRO301 polypeptides wherein one or more 
amino acid residues are added, or deleted, at the N- or 
C-terminus of the sequence of FIG. 2 (SEQ ID NO: 1). 
Preferably, the nucleic acid or amino acid Sequence identity 
is at least about 85%, more preferably at least about 90%, 
and even more preferably at least about 95%. 
“PRO362 variant” means an active PRO362 polypeptide 

as defined below having at least about 80% amino acid 
sequence identity with the PRO362 polypeptide having the 
deduced amino acid sequence shown in FIG.3 (SEQID NO: 
2) for a full-length native sequence PRO362 polypeptide. 
Such PRO362 polypeptide variants include, for instance, 
PRO362 polypeptides wherein one or more amino acid 
residues are added, or deleted, at the N- or C-terminus of the 
sequence of FIG. 3 (SEQ ID NO: 2). Ordinarily, a PRO362 
polypeptide variant will have at least about 80% amino acid 
Sequence identity, preferably at least about 85% amino acid 
Sequence identity, more preferably at least about 90% amino 
acid Sequence identity and even more preferably at least 
about 95% amino acid sequence identity with the amino acid 
sequence of FIG. 3 (SEQ ID NO: 2). 

“Percent (%) amino acid sequence identity” with respect 
to the PRO301, PRO362 or PRO245 sequences identified 
herein is defined as the percentage of amino acid residues in 
a candidate Sequence that are identical with the amino acid 
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14 
residues in the PRO301, PRO362 or PRO245 sequence, 
respectively, after aligning the Sequences and introducing 
gaps, if necessary, to achieve the maximum percent 
Sequence identity, and not considering any conservative 
Substitutions as part of the Sequence identity. Alignment for 
purposes of determining percent amino acid Sequence iden 
tity can be achieved in various ways that are within the skill 
in the art, for instance, using publicly available computer 
Software such, as BLAST, BLAST-2, ALIGN or Megalign 
(DNASTAR) software. Those skilled in the art can deter 
mine appropriate parameters for measuring alignment, 
including any algorithms needed to achieve maximal align 
ment over the full length of the Sequences being compared. 

“Percent (%) nucleic acid sequence identity” with respect 
to the PRO301-, PRO362- or PRO245-encoding sequences 
identified herein (e.g., DNA40628, DNA45416, 
DNA35638) is defined as the percentage of nucleotides in a 
candidate Sequence that are identical with the nucleotides in 
the PRO301-, PRO362- or PRO245-encoding sequence, 
respectively, after aligning the Sequences and introducing 
gaps, if necessary, to achieve the maximum percent 
Sequence identity. Alignment for purposes of determining 
percent nucleic acid Sequence identity can be achieved in 
various ways that are within the skill in the art, for instance, 
using publicly available computer Software Such as BLAST, 
BLAST-2, ALIGN or Megalign (DNASTAR) software. 
Those skilled in the art can determine appropriate param 
eters for measuring alignment, including any algorithms 
needed to achieve maximal alignment over the full length of 
the Sequences being compared. 

"Isolated,” when used to describe the various polypep 
tides disclosed herein, means polypeptide that has been 
identified and separated and/or recovered from a component 
of its natural environment. Contaminant components of its 
natural environment are materials that would typically inter 
fere with diagnostic or therapeutic uses for the polypeptide, 
and may include enzymes, hormones, and other proteina 
ceous or non-proteinaceous Solutes. In preferred 
embodiments, the polypeptide will be purified (1) to a 
degree sufficient to obtain at least 15 residues of N-terminal 
or internal amino acid Sequence by use of a Spinning cup 
sequenator, or (2) to homogeneity by SDS-PAGE under 
non-reducing or reducing conditions using Coomassie blue 
or, preferably, Silver Stain. Isolated polypeptide includes 
polypeptide in Situ within recombinant cells, Since at least 
one component of the PRO301 natural environment will not 
be present. Ordinarily, however, isolated polypeptide will be 
prepared by at least one purification Step. 
An "isolated' DNA40628 nucleic acid molecule is a 

nucleic acid molecule that is identified and Separated from at 
least one contaminant nucleic acid molecule with which it is 
ordinarily associated in the natural source of the DNA40628 
nucleic acid. An isolated DNA40628 nucleic acid molecule 
is other than in the form or setting in which it is found in 
nature. Isolated DNA40628 nucleic acid molecules therefore 
are distinguished from the DNA40628 nucleic acid molecule 
as it exists in natural cells. However, an isolated DNA40628 
nucleic acid molecule includes DNA40628 nucleic acid 
molecules contained in cells that ordinarily express 
DNA40628 where, for example, the nucleic acid molecule is 
in a chromosomal location different from that of natural 
cells. 
An “isolated PRO301 - PRO362- or PRO 245 

polypeptide encoding nucleic acid molecule is a nucleic acid 
molecule that is identified and Separated from at least one 
contaminant nucleic acid molecule with which it is ordi 
narily associated in the natural source of the PRO301 
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PRO362- or PRO245 polypeptide encoding nucleic acid. An 
isolated PRO301- PRO362- or PRO245 polypeptide encod 
ing nucleic acid molecule is other than in the form or Setting 
in which it is found in nature. Isolated PRO301- PRO362 

16 
that can be used. As a result, it follows that higher relative 
temperatures would tend to make the reaction conditions 
more Stringent, while lower temperatures less So. For addi 
tional details and explanation of Stringency of hybridization 

or PRO245 polypeptide encoding nucleic acid molecules 5 reactions, see Ausubel et al., Current Protocols in Molecular 
therefore are distinguished from the DNA40628 nucleic acid 
molecule as it exists in natural cells. However, an isolated 
PRO301- PRO362- or PRO245 polypeptide encoding 
nucleic acid molecule includes PRO301- PRO362- or 
PRO245 polypeptide encoding nucleic acid molecules con 
tained in cells that ordinarily express PRO301- PRO362- or 
PRO245 polypeptide encoding where, for example, the 
nucleic acid molecule is in a chromosomal location different 
from that of natural cells. 

The term “control sequences” refers to DNA sequences 
necessary for the expression of an operably linked coding 
Sequence in a particular host organism. The control 
Sequences that are Suitable for prokaryotes, for example, 
include a promoter, optionally an operator Sequence, and a 
ribosome binding Site. Eukaryotic cells are known to utilize 
promoters, polyadenylation signals, and enhancers. 

Nucleic acid is “operably linked” when it is placed into a 
functional relationship with another nucleic acid Sequence. 
For example, DNA for a presequence or Secretory leader is 
operably linked to DNA for a polypeptide if it is expressed 
as a preprotein that participates in the Secretion of the 
polypeptide; a promoter or enhancer is operably linked to a 
coding Sequence if it affects the transcription of the 
Sequence, or a ribosome binding site is operably linked to a 
coding Sequence if it is positioned So as to facilitate trans 
lation. Generally, “operably linked” means that the DNA 
Sequences being linked are contiguous, and, in the case of a 
Secretory leader, contiguous and in reading phase. However, 
enhancers do not have to be contiguous. Linking is accom 
plished by ligation at convenient restriction sites. If Such 
Sites do not exist, the Synthetic oligonucleotide adaptors or 
linkers are used in accordance with conventional practice. 

The term “antibody” is used in the broadest sense and 
specifically covers single anti-PRO301, anti-PRO362 or 
anti-PRO245 monoclonal antibodies (including agonist, 
antagonist, and neutralizing antibodies) and anti-PRO301, 
anti-PRO362 or anti-PRO245 antibody compositions with 
polyepitopic Specificity. The term "monoclonal antibody' as 
used herein refers to an antibody obtained from a population 
of Substantially homogeneous antibodies, i.e., the individual 
antibodies comprising the population are identical except for 
possible naturally-occurring mutations that may be present 
in minor amounts. 

“Active” or “activity” for the purposes herein refers to 
form(s) of PRO301, PRO362 or PRO245 which retain the 
biologic and/or immunologic activities of native or 
naturally-occurring PRO301. A preferred activity is the 
ability to bind to and affect, e.g., block or otherwise 
modulate, an activity of antigen binding. The activity pref 
erably involves the regulation, activity of cancer and or viral 
asSociated antigens. 

“Stringency” of hybridization reactions is readily deter 
minable by one of ordinary skill in the art, and generally is 
an empirical calculation dependent upon probe length, 
Washing temperature, and Salt concentration. In general, 
longer probes require higher temperatures for proper 
annealing, while shorter probes need lower temperatures. 
Hybridization generally depends on the ability of denatured 
DNA to reanneal when complementary Strands are present in 
an environment below their melting temperature. The higher 
the degree of desired homology between the probe and 
hybridizable Sequence, the higher the relative temperature 
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Biology, Wiley Interscience Publishers, (1995). 
"Stringent conditions” or “high Stringency conditions', as 

defined herein, may be identified by those that: (1) employ 
low ionic strength and high temperature for Washing, for 
example 0.015 M Sodium chloride/0.0015 M Sodium citrate/ 
0.1% sodium dodecyl sulfate at 50° C.; (2) employ during 
hybridization a denaturing agent, Such as formamide, for 
example, 50% (v/v) formamide with 0.1% bovine serum 
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM 
Sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42 C.; or (3) employ 50% 
formamide, 5xSSC (0.75 M NaCl, 0.075 M sodium citrate), 
50 mM sodium phosphate (pH 6.8), 0.1% sodium 
pyrophosphate, 5xDenhardt's Solution, Sonicated Salmon 
sperm DNA (50 ug/ml), 0.1% SDS, and 10% dextran sulfate 
at 42° C., with washes at 42° C. in 0.2xSSC (sodium 
chloride/sodium citrate) and 50% formamide at 55 C., 
followed by a high-stringency wash consisting of 0.1xSSC 
containing EDTA at 55° C. 

“Moderately stringent conditions” may be identified as 
described by Sambrook et at, Molecular Cloning. A Labo 
ratory Manual, New York: Cold Spring Harbor Press, 1989, 
and include the use of Washing Solution and hybridization 
conditions (e.g., temperature, ionic strength and %SDS) less 
Stringent that those described above. An example of mod 
erately stringent conditions is overnight incubation at 37 C. 
in a solution comprising: 20% formamide, 5xSSC (150 mM 
NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5xDenhardt's solution, 10% dextran sulfate, and 
20 mg/mL denatured sheared salmon sperm DNA, followed 
by washing the filters in 1xSSC at about 37–50° C. The 
skilled artisan will recognize how to adjust the temperature, 
ionic Strength, etc. as necessary to accommodate factors 
Such as probe length and the like. 
The term "epitope tagged' when used herein refers to a 

chimeric polypeptide comprising a polypeptide of the inven 
tion fused to a "tag polypeptide'. The tag polypeptide has 
enough residues to provide an epitope against which an 
antibody can be made, yet is short enough Such that it does 
not interfere with activity of the polypeptide to which it is 
fused. The tag polypeptide preferably also is fairly unique So 
that the antibody does not Substantially cross-react with 
other epitopes. Suitable tag polypeptides generally have at 
least Six amino acid residues and usually between about 8 
and 50 amino acid residues (preferably, between about 10 
and 20 amino acid residues). 

“Active” or “activity” in the context of variants of the 
polypeptide of the invention refers to form(s) of proteins of 
the invention which retain the biologic and/or immunologic 
activities of a native or naturally-occurring polypeptide of 
the invention. 

“Biological activity” in the context of an antibody or 
another molecule that can be identified by the Screening 
assays disclosed herein (e.g. an organic or inorganic Small 
molecule, peptide, etc.) is used to refer to the ability of Such 
molecules to induce or inhibit infiltration of inflammatory 
cells into a tissue, to stimulate or inhibit T-cell proliferation 
and to Stimulate or inhibit lymphokine release by cells. 
Another preferred activity is increased vascular permeability 
or the inhibition thereof. 
The term “antagonist' is used in the broadest Sense, and 

includes any molecule that partially or fully blocks, inhibits, 
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or neutralizes a biological activity of a native polypeptide of 
the invention disclosed herein. In a Similar manner, the term 
“agonist' is used in the broadest Sense and includes any 
molecule that mimics a biological activity of a native 
polypeptide of the invention disclosed herein. Suitable ago 
nist or antagonist molecules Specifically include agonist or 
antagonist antibodies or antibody fragments, fragments or 
amino acid Sequence variants of native polypeptides of the 
invention, peptides, Small organic molecules, etc. 
A “small molecule' is defined herein to have a molecular 

weight below about 600 daltons. 
“Antibodies” (Abs) and “immunoglobulins” (Igs) are 

glycoproteins having the same Structural characteristics. 
While antibodies exhibit binding specificity to a specific 
antigen, immunoglobulins include both antibodies and other 
antibody-like molecules which lack antigen Specificity. 
Polypeptides of the latter kind are, for example, produced at 
low levels by the lymph system and at increased levels by 
myelomas. The term “antibody” is used in the broadest sense 
and Specifically covers, without limitation, intact mono 
clonal antibodies, polyclonal antibodies, multispecific anti 
bodies (e.g. bispecific antibodies) formed from at least two 
intact antibodies, and antibody fragments So long as they 
exhibit the desired biological activity. 

“Native antibodies” and “native immunoglobulins' are 
usually heterotetrameric glycoproteins of about 150,000 
daltons, composed of two identical light (L) chains and two 
identical heavy (H) chains. Each light chain is linked to a 
heavy chain by one covalent disulfide bond, while the 
number of disulfide linkages varies among the heavy chains 
of different immunoglobulin isotypes. Each heavy and light 
chain also has regularly Spaced intrachain disulfide bridges. 
Each heavy chain has at one end a variable domain (V) 
followed by a number of constant domains. Each light chain 
has a variable domain at one end (V) and a constant domain 
at its other end; the constant domain of the light chain is 
aligned with the first constant domain of the heavy chain, 
and the light chain variable domain is aligned with the 
variable domain of the heavy chain. Particular amino acid 
residues are believed to form an interface between the light 
and heavy chain variable domains. 
The term “variable” refers to the fact that certain portions 

of the variable domains differ eXtensively in Sequence 
among antibodies and are used in the binding and Specificity 
of each particular antibody for its particular antigen. 
However, the variability is not evenly distributed throughout 
the variable domains of antibodies. It is concentrated in three 
Segments called complementarity-determining regions 
(CDRS) or hypervariable regions both in the light-chain and 
the heavy-chain variable domains. The more highly con 
Served portions of variable domains are called the frame 
work (FR). The variable domains of native heavy and light 
chains each comprise four FR regions, largely adopting a 
beta-sheet configuration, connected by three CDRs, which 
form loops connecting, and in Some cases forming part of, 
the beta-sheet structure. The CDRS in each chain are held 
together in close proximity by the FR regions and, with the 
CDRS from the other chain, contribute to the formation of 
the antigen-binding site of antibodies (see Kabat et al., NIH 
Publ. No.91–3242, Vol. 1, pages 647-669 (1991)). The 
constant domains are not involved directly in binding an 
antibody to an antigen, but exhibit various effector 
functions, Such as participation of the antibody in antibody 
dependent cellular toxicity. 

"Antibody fragments' comprise a portion of an intact 
antibody, preferably the antigen binding or variable region 
of the intact antibody. Examples of antibody fragments 
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include Fab, Fab', F(ab'), and Fv fragments; diabodies; 
linear antibodies (Zapata et al., Protein Eng. 8(10): 
1057-1062 1995); single-chain antibody molecules; and 
multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical 
antigen-binding fragments, called “Fab' fragments, each 
with a single antigen-binding Site, and a residual “Fe' 
fragment. The designation “Fc reflects the ability to crys 
tallize readily. Pepsin treatment yields an F(ab')2 fragment 
that has two antigen-combining Sites and is still capable of 
croSS-linking antigen. 

“Fv' is the minimum antibody fragment which contains a 
complete antigen-recognition and -binding Site. This region 
consists of a dimer of one heavy- and one light-chain 
variable domain in tight, non-covalent association. It is in 
this configuration that the three CDRs of each variable 
domain interact to define an antigen-binding site on the 
surface of the V-V, dimer. Collectively, the six CDRs 
confer antigen-binding specificity to the antibody. However, 
even a single variable domain (or half of an Fv comprising 
only three CDRS specific for an antigen) has the ability to 
recognize and bind antigen, although at a lower affinity than 
the entire binding site. 
The Fab fragment also contains the constant domain of 

the light chain and the first constant domain (CH1) of the 
heavy chain. Fab' fragments differ from Fab fragments by 
the addition of a few residues at the carboxy terminus of the 
heavy chain CH1 domain including one or more cysteines 
from the antibody hinge region. Fab'-SH is the designation 
herein for Fab' in which the cysteine residue(s) of the 
constant domains bear a free thiol group. F(ab') antibody 
fragments originally were produced as pairs of Fab' frag 
ments which have hinge cysteines between them. Other 
chemical couplings of antibody fragments are also known. 
The “light chains” of antibodies (immunoglobulins) from 

any vertebrate Species can be assigned to one of two clearly 
distinct types, called kappa (K) and lambda ( ), based on the 
amino acid Sequences of their constant domains. 

Depending on the amino acid Sequence of the constant 
domain of their heavy chains, immunoglobulins can be 
assigned to different classes. There are five major classes of 
immunoglobulins: IgA, Ig), IgE, IgG, and IgM, and Several 
of these may be further divided into Subclasses (isotypes), 
e.g., IgG1, IgG2, IgG3, IgG4, IgA, and IgA2. The heavy 
chain constant domains that correspond to the different 
classes of immunoglobulins are called C, Ö, e, Y, and u, 
respectively. The Subunit Structures and three-dimensional 
configurations of different classes of immunoglobulins are 
well known. 
The term “monoclonal antibody” as used herein refers to 

an antibody obtained from a population of Substantially 
homogeneous antibodies, i.e., the individual antibodies 
comprising the population are identical except for possible 
naturally occurring mutations that may be present in minor 
amounts. Monoclonal antibodies are highly Specific, being 
directed against a Single antigenic Site. Furthermore, in 
contrast to conventional (polyclonal) antibody preparations 
which typically include different antibodies directed against 
different determinants (epitopes), each monoclonal antibody 
is directed against a single determinant on the antigen. In 
addition to their specificity, the monoclonal antibodies are 
advantageous in that they are Synthesized by the hybridoma 
culture, uncontaminated by other immunoglobulins. The 
modifier "monoclonal” indicates the character of the anti 
body as being obtained from a Substantially homogeneous 
population of antibodies, and is not to be construed as 
requiring production of the antibody by any particular 
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method. For example, the monoclonal antibodies to be used 
in accordance with the present invention may be made by the 
hybridoma method first described by Kohler et al., Nature, 
256:495 (1975), or may be made by recombinant DNA 
methods (see, e.g., U.S. Pat. No. 4,816,567). The “mono 
clonal antibodies' may also be isolated from phage antibody 
libraries using the techniques described in ClackSon et al., 
Nature, 352:624–628 1991 and Marks et al., J. Mol. Biol., 
222:581-597 (1991), for example. See also U.S Pat. Nos. 
5,750,373, 5,571,698, 5,403.484 and 5,223,409 which 
describe the preparation of antibodies using phagemid and 
phage Vectors. 

The monoclonal antibodies herein Specifically include 
“chimeric' antibodies (immunoglobulins) in which a portion 
of the heavy and/or light chain is identical with or homolo 
gous to corresponding Sequences in antibodies derived from 
a particular species or belonging to a particular antibody 
class or Subclass, while the remainder of the chain(s) is 
identical with or homologous to corresponding Sequences in 
antibodies derived from another species or belonging to 
another antibody class or Subclass, as well as fragments of 
Such antibodies, So long as they exhibit the desired biologi 
cal activity (U.S. Pat. No. 4,816,567; Morrison et al., Proc. 
Natl. Acad. Sci. USA, 81:6851–6855 1984). 

“Humanized” forms of non-human (e.g., murine) anti 
bodies are chimeric immunoglobulins, immunoglobulin 
chains or fragments thereof (such as Fv, Fab, Fab', F(ab') or 
other antigen-binding Subsequences of antibodies) which 
contain minimal Sequence derived from non-human immu 
noglobulin. For the most part, humanized antibodies are 
human immunoglobulins (recipient antibody) in which sev 
eral or all residues from a complementarity-determining 
region (CDR) of the recipient are replaced by residues from 
a CDR of a non-human species (donor antibody) Such as 
mouse, rat or rabbit having the desired specificity, affinity, 
and capacity. In Some instances, certain Fv framework 
region (FR) residues of the human immunoglobulin can also 
be replaced by corresponding non-human residues. 
Furthermore, humanized antibodies may comprise residues 
which are found neither in the recipient antibody nor in the 
imported CDR or framework sequences. These modifica 
tions are made to further refine and maximize antibody 
performance. In general, the humanized antibody will com 
prise Substantially all of at least one, and typically two, 
variable domains, in which all or substantially all of the 
CDR regions correspond to those of a non-human immu 
noglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin Sequence. The human 
ized antibody optimally also will comprise at least a portion 
of an immunoglobulin constant region (Fc), typically that of 
a human immunoglobulin. For further details, See Jones et 
al., Nature, 321:522–525 (1986); Reichmann et al., Nature, 
332: 323-329 1988); and Presta, Curr: Op. Struct. Biol., 2: 
593–596 (1992). The humanized antibody includes a “pri 
matized' antibody where the antigen-binding region of the 
antibody is derived from an antibody produced by immu 
nizing macaque monkeys with the antigen of interest. Anti 
bodies containing residues from Old World monkeys are 
also possible within the invention. See, for example, U.S. 
Pat. Nos. 5,658,570; 5,693,780; 5,681,722; 5,750,105; and 
5,756,096. 

Single-chain Fv' or "sv" antibody fragments comprise 
the V and V, domains of antibody, wherein these domains 
are present in a single polypeptide chain. Preferably, the FV 
polypeptide further comprises a polypeptide linker between 
the V and V, domains which enables the SFv to form the 
desired Structure for antigenbinding. For a review of SFv See 
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Pluckthun in The Pharmacology of Monoclonal Antibodies, 
vol. 113, Rosenburg and Moore eds., Springer-Verlag, New 
York, pp. 269-315 (1994). 
The term “diabodies” refers to small antibody fragments 

with two antigen-binding Sites, which fragments comprise a 
heavy-chain variable domain (V) connected to a light 
chain variable domain (V,) in the same polypeptide chain 
(V-V). By using a linker that is too short to allow pairing 
between the two domains on the same chain, the domains are 
forced to pair with the complementary domains of another 
chain and create two antigen-binding sites. Diabodies are 
described more fully in, for example, EP 404,097; WO 
93/11161; and Hollinger et al., Proc. Natl Acad. Sci. USA, 
90: 6444-6448 (1993). 
An "isolated' antibody is one which has been identified 

and Separated and/or recovered from a component of its 
natural environment. Contaminant components of its natural 
environment are materials which would interfere with diag 
nostic or therapeutic uses for the antibody, and may include 
enzymes, hormones, and other proteinaceous or nonpro 
teinaceous Solutes. In preferred embodiments, the com 
pound of the invention will be purified (1) to greater than 
95% by weight of the compound as determined by the 
Lowry method, and most preferably more than 99% by 
weight, (2) to a degree Sufficient to obtain at least 15 residues 
of N-terminal or internal amino acid Sequence by use of a 
Spinning cup sequenator, or (3) to homogeneity by SDS 
PAGE under reducing or nonreducing conditions using 
Coomassie blue or, preferably, Silver Stain. Isolated 
compound, e.g. antibody or polypeptide, includes the com 
pound in Situ within recombinant cells Since at least one 
component of the compound's natural environment will not 
be present. Ordinarily, however, isolated compound will be 
prepared by at least one purification Step. 
The word “label” when used herein refers to a detectable 

compound or composition which is conjugated directly or 
indirectly to the compound, e.g. antibody or polypeptide, So 
as to generate a “labeled” compound. The label may be 
detectable by itself (e.g. radioisotope labels or fluorescent 
labels) or, in the case of an enzymatic label, may catalyze 
chemical alteration of a Substrate compound or composition 
which is detectable. 

By “Solid phase' is meant a non-aqueous matrix to which 
the compound of the present invention can adhere. 
Examples of Solid phases encompassed herein include those 
formed partially or entirely of glass (e.g., controlled pore 
glass), polysaccharides (e.g., agarose), polyacrylamides, 
polystyrene, polyvinyl alcohol and Silicones. In certain 
embodiments, depending on the context, the Solid phase can 
comprise the well of an assay plate; in others it is a 
purification column (e.g., an affinity chromatography 
column). This term also includes a discontinuous Solid phase 
of discrete particles, such as those described in U.S. Pat. No. 
4,275,149. 
A "liposome' is a Small vesicle composed of various 

types of lipids, phospholipids and/or Surfactant which is 
useful for delivery of a drug (such as the anti-ErbB2 
antibodies disclosed herein and, optionally, a chemothera 
peutic agent) to a mammal. The components of the liposome 
are commonly arranged in a bilayer formation, Similar to the 
lipid arrangement of biological membranes. 
AS used herein, the term “immunoadhesin' designates 

antibody-like molecules which combine the binding Speci 
ficity of a heterologous protein (an “adhesin') with the 
effector functions of immunoglobulin constant domains. 
Structurally, the immunoadhesins comprise a fusion of an 
amino acid Sequence with the desired binding Specificity 
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which is other than the antigen recognition and binding site 
of an antibody (i.e., is "heterologous'), and an immunoglo 
bulin constant domain Sequence. The adhesin part of an 
immunoadhesin molecule typically is a contiguous amino 
acid Sequence comprising at least the binding site of a 
receptor or a ligand. The immunoglobulin constant domain 
Sequence in the immunoadhesin may be obtained from any 
immunoglobulin, Such as IgG-1, IgG-2, IgG-3, or IgG4 
Subtypes, IgA (including IgA-1 and IgA-2), IgE, Ig) or 
IgM. 
II. Compositions and Methods of the Invention 

A. Preparation of the PRO301, PRO362 or PRO245 
Polypeptides 

1. Full-length PRO301, PRO362 or PRO245 
Polypeptides 

The present invention provides newly identified and iso 
lated nucleotide Sequences encoding polypeptides referred 
to in the present application as PRO301, PRO362 or 
PRO245. In particular, Applicants have identified and iso 
lated cDNA encoding a PRO301, PRO362 or PRO245 
polypeptide, as disclosed in further detail in the Examples 
below. Using BLAST and FastA sequence alignment com 
puter programs, Applicants found that a full-length native 
sequence PRO301 (FIG. 2, SEQ ID NO: 1), PRO362 (FIG. 
3, SEQ ID NO:3) and PRO245 (FIG. 11, SEQ ID NO: 9) 
have significant homology to both A33 antigen and JAM. 
(See FIGS. 1, 12-18). Accordingly, it is presently believed 
that PRO301 disclosed in the present application is a newly 
identified member of the A33 antigen protein family and 
may be associated with inflammatory disorderS Such as 
inflammatory bowel disease as well as human neoplastic 
diseases Such as colorectal cancer. 

2. PRO301, PRO362 or PRO245 Variants 
In addition to the full-length native sequence PRO301, 

PRO362 or PRO245 described herein, it is contemplated 
that PRO301, PRO362 or PRO245 variants can be prepared. 
PRO301, PRO362 or PRO245 variants can be prepared by 
introducing appropriate nucleotide changes into the 
PRO301, PRO362 or PRO245 DNA, respectively, or by 
synthesis of the desired PRO301, PRO362 or PRO245 
polypeptides. Those skilled in the art will appreciate that 
amino acid changes may alter post-translational processes of 
the PRO301, PRO362 or PRO245, such as changing the 
number or position of glycosylation Sites or altering the 
membrane anchoring characteristics. 

Variations in the native full-length sequence PRO301, 
PRO362 or PRO245 or in various domains of the PRO301, 
PRO362 or PRO245 described herein, can be made, for 
example, using any of the techniques and guidelines for 
conservative and non-conservative mutations Set forth, for 
instance, in U.S. Pat. No. 5,364,934. Variations may be a 
Substitution, deletion or insertion of one or more codons 
encoding the PRO301, PRO362 or PRO245 that results in a 
change in the amino acid sequence of the PRO301, PRO362 
or PRO245 as compared with the native sequence PRO301, 
PRO362 or PRO245. Optionally the variation is by substi 
tution of at least one amino acid with any other amino acid 
in one or more of the domains of the PRO301, PRO362 or 
PRO245. Guidance in determining which amino acid resi 
due may be inserted, substituted or deleted without 
adversely affecting the desired activity may be found by 
comparing the sequence of the PRO301, PRO362 or 
PRO245 with that of homologous known protein molecules 
and minimizing the number of amino acid Sequence changes 
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made in regions of high homology. Amino acid Substitutions 
can be the result of replacing one amino acid with another 
amino acid having similar Structural and/or chemical 
properties, Such as the replacement of a leucine with a 
Serine, i.e., conservative amino acid replacements. Insertions 
or deletions may optionally be in the range of 1 to 5 amino 
acids. The variation allowed may be determined by system 
atically making insertions, deletions or Substitutions of 
amino acids in the Sequence and testing the resulting vari 
ants for activity in the in vitro assay described in the 
Examples below. 
The variations can be made using methods known in the 

art Such as oligonucleotide-mediated (Site-directed) 
mutagenesis, alanine Scanning, and PCR mutagenesis. Site 
directed mutagenesis Carter et al., Nucl. Acids Res, 13:4331 
(1986); Zoller et al., Nucl. Acids Res., 10:6487 (1987), 
cassette mutagenesis Wells et al., Gene, 34:315 (1985)), 
restriction selection mutagenesis Wells et al., Philos. Trans. 
R. Soc. London SerA, 317:415 (1986) or other known 
techniques can be performed on the cloned DNA to produce 
the PRO301 variant DNA. 

Scanning amino acid analysis can also be employed to 
identify one or more amino acids along a contiguous 
Sequence. Among the preferred Scanning amino acids are 
relatively Small, neutral amino acids. Such amino acids 
include alanine, glycine, Serine, and cysteine. Alanine is 
typically a preferred Scanning amino acid among this group 
because it eliminates the Side-chain beyond the beta-carbon 
and is less likely to alter the main-chain conformation of the 
variant. Alanine is also typically preferred because it is the 
most common amino acid. Further, it is frequently found in 
both buried and exposed positions Creighton, The Proteins, 
(W. H. Freeman & Co., N.Y.); Chothia, J. Mol. Biol., 150:1 
(1976)). If alanine substitution does not yield adequate 
amounts of variant, an isoteric amino acid can be used. 

3. Modifications of PRO301, PRO362 or PRO245 
Covalent modifications of PRO301, PRO362 or PRO245 

are included within the scope of this invention. One type of 
covalent modification includes reacting targeted amino acid 
residues of the PRO301, PRO362 or PRO245 with an 
organic derivatizing agent that is capable of reacting with 
Selected side chains or the N- or C-terminal residues of the 
PRO301, PRO362 or PRO245. Derivatization with bifunc 
tional agents is useful, for instance, for crosslinking PRO301 
to a water-insoluble Support matrix or Surface for use in the 
method for purifying anti-PRO301 antibodies, and vice 
Versa. Commonly used crosslinking agents include, e.g., 
1,1-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, 
N-hydroxySuccinimide esters, for example, esters with 
4-azidosalicylic acid, homobifunctional imidoesters, includ 
ing disuccinimidyl esterS Such as 3,3'-dithiobis 
(Succinimidylpropionate), bifunctional maleimides Such as 
bis-N-maleimido-1,8-Octane and agents Such as methyl-3- 
(p-azidophenyl)dithiopropioimidate. 
Other modifications include deamidation of glutaminyl 

and asparaginyl residues to the corresponding glutamyl and 
aspartyl residues, respectively, hydroxylation of proline and 
lysine, phosphorylation of hydroxyl groups of Seryl or 
threonyl residues, methylation of the C-amino groups of 
lysine, arginine, and histidine side chains T. E. Creighton, 
Proteins. Structure and Molecular Properties, W. H. Free 
man & Co., San Francisco, pp. 79-86 (1983)), acetylation of 
the N-terminal amine, and amidation of any C-terminal 
carboxyl group. 

Another type of covalent modification of the PRO301, 
PRO362 or PRO245 polypeptide included within the scope 
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of this invention comprises altering the native glycosylation 
pattern of the polypeptide. “Altering the native glycosyla 
tion pattern' is intended for purposes herein to mean delet 
ing one or more carbohydrate moieties found in native 
sequence PRO301, PRO362 or PRO245, and/or adding one 
or more glycosylation sites that are not present in the native 
sequence PRO301, PRO362 or PRO245, and/or alteration of 
the ratio and/or composition of the Sugar residues attached 
to the glycosylation site(s). 

Addition of glycosylation sites to the PRO301, PRO362 
or PRO245 polypeptide may be accomplished by altering 
the amino acid Sequence. The alteration may be made, for 
example, by the addition of, or Substitution by, one or more 
serine or threonine residues to the native sequence PRO301, 
PRO362 or PRO245 (for O-linked glycosylation sites). The 
PRO301, PRO362 or PRO245 amino acid sequence may 
optionally be altered through changes at the DNA level, 
particularly by mutating the DNA encoding the PRO301, 
PRO362 or PRO245 polypeptide at preselected bases such 
that codons are generated that will translate into the desired 
amino acids. 

Another means of increasing the number of carbohydrate 
moieties on the PRO301, PRO362 or PRO245 polypeptide 
is by chemical or enzymatic coupling of glycosides to the 
polypeptide. Such methods are described in the art, e.g., in 
WO 87/05330 published Sep. 11, 1987, and in Aplin and 
Wriston, CRC Crit. Rev. Biochem., pp. 259-306 (1981). 
Removal of carbohydrate moieties present on the 

PRO301, PRO362 or PRO245 polypeptide may be accom 
plished chemically or enzymatically or by mutational Sub 
Stitution of codons encoding for amino acid residues that 
Serve as targets for glycosylation. Chemical deglycosylation 
techniques are known in the art and described, for instance, 
by Hakimuddin, et al., Arch. Biochem. BiophyS., 259:52 
(1987) and by Edge et al., Anal. Biochem., 118:131 (1981). 
Enzymatic cleavage of carbohydrate moieties on polypep 
tides can be achieved by the use of a variety of endo- and 
eXO-glycosidases as described by Thotakura et al., Meth. 
Enzymol, 138:350 (1987). 

Another type of covalent modification of PRO301, 
PRO362 or PRO245 comprises linking the PRO301, 
PRO362 or PRO245 polypeptide to one of a variety of 
nonproteinaceous polymers, e.g., polyethylene glycol, 
polypropylene glycol, or polyoxyalkylenes, in the manner 
set forth in U.S. Pat. Nos. 4,640,835; 4,496,689; 4,301,144; 
4,670,417; 4,791,192 or 4,179,337. 

The PRO301, PRO362 or PRO245 of the present inven 
tion may also be modified in a way to form a chimeric 
molecule comprising PRO301, PRO362 or PRO245 fused to 
another, heterologous polypeptide or amino acid Sequence. 
In one embodiment, Such a chimeric molecule comprises a 
fusion of the PRO301, PRO362 or PRO245 with a tag 
polypeptide which provides an epitope to which an anti-tag 
antibody can Selectively bind. The epitope tag is generally 
placed at the amino- or carboxyl-terminus of the PRO301, 
PRO362 or PRO245. The presence of such epitope-tagged 
forms of the PRO301, PRO362 or PRO245 can be detected 
using an antibody against the tag polypeptide. Also, provi 
sion of the epitope tag enables the PRO301, PRO362 or 
PRO245 to be readily purified by affinity purification using 
an anti-tag antibody or another type of affinity matrix that 
binds to the epitope tag. In an alternative embodiment, the 
chimeric molecule may comprise a fusion of the PRO301, 
PRO362 or PRO245 with an immunoglobulin or a particular 
region of an immunoglobulin. For a bivalent form of the 
chimeric molecule, Such a fusion could be to the Fc region 
of an IgG molecule. 
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Various tag polypeptides and their respective antibodies 

are well known in the art. Examples include poly-histidine 
(poly-his) or poly-histidine-glycine (poly-his-gly) tags, the 
flu HA tag polypeptide and its antibody 12CA5 Field et al., 
Mol. Cell. Biol., 8:2159-2165 (1988); the c-myc tag and the 
8F9, 3C7, 6E10, G4, B7 and 9E10 antibodies thereto Evan 
et al., Molecular and Cellular Biology, 5:3610-3616 
(1985); and the Herpes Simplex virus glycoprotein D (gD) 
tag and its antibody Paborsky et al., Protein Engineering, 
3(6):547-553 (1990)). Other tag polypeptides include the 
Flag-peptide Hopp et al., BioTechnology, 6:1204-1210 
(1988); the KT3 epitope peptide Martin et al., Science, 
255:192-194(1992); an O-tubulin epitope peptide Skinner 
et al., J. Biol. Chem., 266:15163-15166 (1991); and the T7 
gene 10 protein peptide tag Lutz-Freyermuth et al., Proc. 
Natl. AcadSci, USA, 87:6393-6397 (1990)). 

4. Production and Isolation of PRO301, PRO362 or 
PRO245 

The description below relates primarily to production of 
PRO301, PRO362 or PRO245 by culturing cells trans 
formed or transfected with a vector containing PRO301, 
PRO362 or PRO245 nucleic acid. It is, of course, contem 
plated that alternative methods, which are well known in the 
art, may be employed to prepare PRO301, PRO362 or 
PRO245. For instance, the PRO301, PRO362 or PRO245 
Sequence, or portions thereof, may be produced by direct 
peptide Synthesis using Solid-phase techniques see, e.g., 
Stewart et al., Solid-Phase Peptide Synthesis, W. H. Free 
man Co., San Francisco, Calif. (1969); Merrifield, J. Am. 
Chem. Soc., 85:2149-2154 (1963). In vitro protein synthe 
sis may be performed using manual techniques or by auto 
mation. Automated Synthesis may be accomplished, for 
instance, using an Applied BioSystems Peptide Synthesizer 
(Foster City, Calif.) using manufacturer's instructions. Vari 
ous portions of the PRO301, PRO362 or PRO245 may be 
chemically Synthesized separately and combined using 
chemical or enzymatic methods to produce the full-length 
PRO301, PRO362 or PRO245. 

a. Isolation of DNA Encoding PRO301, PRO362 or 
PRO245 

DNA encoding PRO301, PRO362 or PRO245 may be 
obtained from a cDNA library prepared from tissue believed 
to possess the PRO301, PRO362 or PRO245 mRNA and to 
express it at a detectable level. Accordingly, human 
PRO301, PRO362 or PRO245 DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, 
such as described in the Examples. The PRO301-, PRO362 
or PRO245-encoding gene may also be obtained from a 
genomic library or by oligonucleotide Synthesis. 

Libraries can be Screened with probes (Such as antibodies 
to the PRO301, PRO362 or PRO245 or oligonucleotides of 
at least about 20-80 bases) designed to identify the gene of 
interest or the protein encoded by it. Screening the cDNA or 
genomic library with the Selected probe may be conducted 
using Standard procedures, Such as described in Sambrook et 
al., Molecular Cloning: A Laboratory Manual (New York: 
Cold Spring Harbor Laboratory Press, 1989). An alternative 
means to isolate the gene encoding PRO301, PRO362 or 
PRO245 is to use PCR methodology Sambrook et al., 
Supra; Dieffenbach et al., PCR Primer: A Laboratory 
Manual (Cold Spring Harbor Laboratory Press, 1995)). 
The Examples below describe techniques for Screening a 

cDNA library. The oligonucleotide Sequences Selected as 
probes should be of sufficient length and sufficiently unam 
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biguous that false positives are minimized. The oligonucle 
otide is preferably labeled such that it can be detected upon 
hybridization to DNA in the library being screened. Methods 
of labeling are well known in the art, and include the use of 
radiolabels like P-labeled ATP, biotinylation or enzyme 
labeling. Hybridization conditions, including moderate 
Stringency and high Stringency, are provided in Sambrook et 
al., Supra. 

Sequences identified in Such library Screening methods 
can be compared and aligned to other known Sequences 
deposited and available in public databaseS Such as Gen 
Bank or other private Sequence databases. Sequence identity 
(at either the amino acid or nucleotide level) within defined 
regions of the molecule or across the full-length Sequence 
can be determined through Sequence alignment using com 
puter software programs such as BLAST, BLAST-2, 
ALIGN, DNAStar, and INHERIT which employ various 
algorithms to measure homology. 

Nucleic acid having protein coding Sequence may be 
obtained by Screening Selected cDNA or genomic libraries 
using the deduced amino acid Sequence disclosed herein for 
the first time, and, if necessary, using conventional primer 
extension procedures as described in Sambrook et al., Supra, 
to detect precursors and processing intermediates of mRNA 
that may not have been reverse-transcribed into cDNA. 

b. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression 
or cloning vectors described herein for PRO301, PRO362 or 
PRO245 production and cultured in conventional nutrient 
media modified as appropriate for inducing promoters, 
Selecting transformants, or amplifying the genes encoding 
the desired sequences. The culture conditions, such as 
media, temperature, pH and the like, can be selected by the 
skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximiz 
ing the productivity of cell cultures can be found in Mam 
malian Cell Biotechnology: A Practical Approach, M. 
Butler, ed. (IRL Press, 1991) and Sambrook et al., Supra. 
Methods of transfection are known to the ordinarily 

skilled artisan, for example, CaPO and electroporation. 
Depending on the host cell used, transformation is per 
formed using Standard techniques appropriate to Such cells. 
The calcium treatment employing calcium chloride, as 
described in Sambrook et al., Supra, or electroporation is 
generally used for prokaryotes or other cells that contain 
substantial cell-wall barriers. Infection with Agrobacterium 
tumefacienS is used for transformation of certain plant cells, 
as described by Shaw et al., Gene, 23:315 (1983) and WO 
89/05859 published Jun. 29, 1989. For mammalian cells 
without Such cell walls, the calcium phosphate precipitation 
method of Graham and van der Eb, Virology, 52:456-457 
(1978) can be employed. General aspects of mammalian cell 
host system transformations have been described in U.S. 
Pat. No. 4,399.216. Transformations into yeast are typically 
carried out according to the method of Van Solingen et al., 
J. Bact., 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. 
Sci. (USA), 76:3829 (1979). However, other methods for 
introducing DNA into cells, Such as by nuclear 
microinjection, electroporation, bacterial protoplast fusion 
with intact cells, or polycations, e.g., polybrene, 
polyornithine, may also be used. For various techniques for 
transforming mammalian cells, see Keown et al., Methods in 
Enzymology, 185:527–537 (1990) and Mansour et al., 
Nature, 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in 
the vectors herein include prokaryote, yeast, or higher 
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eukaryote cells. Suitable prokaryotes include but are not 
limited to eubacteria, Such as Gram-negative or-Gram 
positive organisms, for example, Enterobacteriaceae Such as 
E. coli. Various E. coli Strains are publicly available, Such as 
E. coli K12 strain MM294 (ATCC 31.446); E. coli X1776 
(ATCC 31537); E. coli strain W3110 (ATCC 27,325) and 
K5 772 (ATCC 53,635). 

In addition to prokaryotes, eukaryotic microbes Such as 
filamentous fungi or yeast are Suitable cloning or expression 
hosts for PRO301-, PRO362- or PRO245-encoding vectors. 
Saccharomyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. 

Suitable host cells for the expression of glycosylated 
PRO301, PRO362 or PRO245 are derived from multicellu 
lar organisms. Examples of invertebrate cells include insect 
cells such as Drosophila S2 and Spodoptera Sf9, as well as 
plant cells. Examples of useful mammalian host cell lines 
include Chinese hamster ovary (CHO) and COS cells. More 
Specific examples include monkey kidney CV1 line trans 
formed by SV40 (COS-7, ATCC CRL 1651); human embry 
onic kidney line (293 or 293 cells subcloned for growth in 
suspension culture, Graham et al., J. Gen Virol, 36:59 
(1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub 
and Chasin, Proc. Natl. Acad. Sci. USA, 77:4216 (1980)); 
mouse Sertoli cells (TM4, Mather, Biol. Reprod., 
23:243-251 (1980)); human lung cells (W138, ATCC CCL 
75); human liver cells (Hep G2, HB 8065); and mouse 
mammary tumor (MMT 060562, ATCCCCL51). The selec 
tion of the appropriate host cell is deemed to be within the 
skill in the art. 

c. Selection and Use of a Replicable Vector 
The nucleic acid (e.g., cDNA or genomic DNA) encoding 

PRO301, PRO362 or PRO245 may be inserted into a 
replicable vector for cloning (amplification of the DNA) or 
for expression. Various vectors are publicly available. The 
vector may, for example, be in the form of a plasmid, 
coSmid, Viral particle, or phage. The appropriate nucleic acid 
Sequence may be inserted into the vector by a variety of 
procedures. In general, DNA is inserted into an appropriate 
restriction endonuclease site(s) using techniques known in 
the art. Vector components generally include, but are not 
limited to, one or more of a Signal Sequence, an origin of 
replication, one or more marker genes, an enhancer element, 
a promoter, and a transcription termination Sequence. Con 
Struction of Suitable vectors containing one or more of these 
components employs Standard ligation techniques which are 
known to the skilled artisan. 

The PRO301, PRO362 or PRO245 may be produced 
recombinantly not only directly, but also as a fusion 
polypeptide with a heterologous polypeptide, which may be 
a Signal Sequence or other polypeptide having a specific 
cleavage site at the N-terminus of the mature protein or 
polypeptide. In general, the Signal Sequence may be a 
component of the vector, or it may be a part of the PRO301, 
PRO362 or PRO245 DNA that is inserted into the vector. 
The Signal Sequence may be a prokaryotic signal Sequence 
Selected, for example, from the group of the alkaline 
phosphatase, penicillinase, lipp, or heat-stable enterotoxin II 
leaders. For yeast Secretion the Signal Sequence may be, e.g., 
the yeast invertase leader, alpha factor leader (including 
Saccharomyces and Kluyveromyces "-factor leaders, the 
latter described in U.S. Pat. No. 5,010,182), or acid phos 
phatase leader, the C. albicans glucoamylase leader (EP 
362,179 published Apr. 4, 1990), or the signal described in 
WO 90/13646 published Nov. 15, 1990. In mammalian cell 
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expression, mammalian Signal Sequences may be used to 
direct Secretion of the protein, Such as Signal Sequences from 
Secreted polypeptides of the same or related Species, as well 
as viral Secretory leaders. 

Both expression and cloning vectors contain a nucleic 
acid Sequence that enables the vector to replicate in one or 
more Selected host cells. Such Sequences are well known for 
a variety of bacteria, yeast, and Viruses. The origin of 
replication from the plasmid pBR322 is suitable for most 
Gram-negative bacteria, the 2u plasmid origin is Suitable for 
yeast, and various viral origins (SV40, polyoma, adenovirus, 
VSV or BPV) are useful for cloning vectors in mammalian 
cells. 

Expression and cloning vectors will typically contain a 
Selection gene, also termed a Selectable marker. Typical 
Selection genes encode proteins that (a) confer resistance to 
antibiotics or other toxins, e.g., amplicillin, neomycin, 
methotrexate, or tetracycline, (b) complement auxotrophic 
deficiencies, or (c) Supply critical nutrients not available 
from complex media, e.g., the gene encoding D-alanine 
racemase for Bacilli. 

An example of Suitable Selectable markers for mammalian 
cells are those that enable the identification of cells compe 
tent to take up the PRO301, PRO362 or PRO245 nucleic 
acid, Such as DHFR or thymidine kinase. An appropriate 
host cell when wild-type DHFR is employed is the CHO cell 
line deficient in DHFR activity, prepared and propagated as 
described by Urlaub et al., Proc. Natl. Acad. Sci. USA, 
77:4216 (1980). A suitable selection gene for use in yeast is 
the trp1 gene present in the yeast plasmid YRp7 
Stinchcomb et al., Nature, 282:39 (1979); Kingsman et al., 
Gene, 7:141 (1979); Tschemperet al., Gene, 10:157 (1980)). 
The trp1 gene provides a Selection marker for a mutant Strain 
of yeast lacking the ability to grow in tryptophan, for 
example, ATCC No. 44076 or PEP4-1. Jones, Genetics, 
85:12 (1977)). 

Expression and cloning vectors usually contain a pro 
moter operably linked to the PRO301, PRO362 or PRO245 
nucleic acid Sequence to direct mRNA Synthesis. Promoters 
recognized by a variety of potential host cells are well 
known. Promoters suitable for use with prokaryotic hosts 
include the B-lactamase and lactose promoter Systems 
Chang et al., Nature, 275:615 (1978); Goeddel et al., 
Nature, 281:544 (1979), alkaline phosphatase, a tryptophan 
(trp) promoter system Goeddel, Nucleic Acids Res., 8:4057 
(1980); EP 36,776), and hybrid promoters such as the tac 
promoter de Boer et al., Proc. Natl. Acad. Sci. USA, 
80:21-25 (1983)). Promoters for use in bacterial systems 
also will contain a Shine-Dalgarno (S.D.) Sequence operably 
linked to the DNA encoding PRO301, PRO362 or PRO245. 

Examples of Suitable promoting Sequences for use with 
yeast hosts include the promoters for 3-phosphoglycerate 
kinase Hitzeman et al., J. Biol. Chem., 255:2073 (1980) or 
other glycolytic enzymes Hess et al., J. Adv. Enzyme Reg., 
7:149 (1968); Holland, Biochemistry, 17:4900 (1978)), such 
as enolase, glyceraldehyde-3-phosphate dehydrogenase, 
hexokinase, pyruvate decarboxylase, phosphofructokinase, 
glucose-6-phosphate isomerase, 3-phosphoglycerate 
mutase, pyruvate kinase, triosephosphate isomerase, phos 
phoglucose isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters 
having the additional advantage of transcription controlled 
by growth conditions, are the promoter regions for alcohol 
dehydrogenase 2, isocytochrome C, acid phosphatase, deg 
radative enzymes associated with nitrogen metabolism, 
metallothione in, glyceraldehyde-3-phosphate 
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dehydrogenase, and enzymes responsible for maltose and 
galactose utilization. Suitable vectors and promoters for use 
in yeast expression are further described in EP 73,657. 
PRO301, PRO362 or PRO245 transcription from vectors 

in mammalian host cells is controlled, for example, by 
promoters obtained from the genomes of Viruses Such as 
polyoma virus, fowlpox virus (UK2,211,504 published July 
5, 1989), adenovirus (such as Adenovirus 2), bovine papil 
loma virus, avian Sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), 
from heterologous mammalian promoters, e.g., the actin 
promoter or an immunoglobulin promoter, and from heat 
Shock promoters, provided Such promoters are compatible 
with the host cell systems. 

Transcription of a DNA encoding the PRO301, PRO362 
or PRO245 by higher eukaryotes may be increased by 
inserting an enhancer Sequence into the vector. Enhancers 
are cis-acting elements of DNA, usually about from 10 to 
300 bp, that act on a promoter to increase its transcription. 
Many enhancer Sequences are now known from mammalian 
genes (globin, elastase, albumin, C.-fetoprotein, and insulin). 
Typically, however, one will use an enhancer from a eukary 
otic cell virus. Examples include the SV40 enhancer on the 
late side of the replication origin (bp 100–270), the cytome 
galovirus early promoter enhancer, the polyoma enhancer on 
the late Side of the replication origin, and adenovirus 
enhancers. The enhancer may be spliced into the vector at a 
position 5' or 3' to the PRO301, PRO362 or PRO245 coding 
Sequence, but is preferably located at a site 5' from the 
promoter. 

Expression vectors used in eukaryotic host cells (yeast, 
fungi, insect, plant, animal, human, or nucleated cells from 
other multicellular organisms) will also contain Sequences 
necessary for the termination of transcription and for Stabi 
lizing the mRNA. Such Sequences are commonly available 
from the 5' and, occasionally 3, untranslated regions of 
eukaryotic or viral DNAS or cDNAS. These regions contain 
nucleotide Segments transcribed as polyadenylated frag 
ments in the untranslated portion of the mRNA encoding 
PRO301, PRO362 or PRO245. 

Still other methods, vectors, and host cells Suitable for 
adaptation to the synthesis of PRO301, PRO362 or PRO245 
in recombinant vertebrate cell culture are described in 
Gething et al., Nature, 293:620–625 (1981); Mantei et al., 
Nature, 281:40-46 (1979); EP 117,060; and EP 117,058. 

d. Detecting Gene Amplification/Expression 
Gene amplification and/or expression may be measured in 

a Sample directly, for example, by conventional Southern 
blotting, Northern blotting to quantitate the transcription of 
mRNA Thomas, Proc. Natl. Acad. Sci. USA, 77:5201–5205 
(1980), dot blotting (DNA analysis), or in situ 
hybridization, using an appropriately labeled probe, based 
on the Sequences provided herein. Alternatively, antibodies 
may be employed that can recognize specific duplexes, 
including DNA duplexes, RNA duplexes, and DNA-RNA 
hybrid duplexes or DNA-protein duplexes. The antibodies in 
turn may be labeled and the assay may be carried out where 
the dupleX is bound to a Surface, So that upon the formation 
of duplex on the Surface, the presence of antibody bound to 
the duplex can be detected. 
Gene expression, alternatively, may be measured by 

immunological methods, Such as immunohistochemical 
Staining of cells or tissue Sections and assay of cell culture 
or body fluids, to quantitate directly the expression of gene 
product. Antibodies useful for immunohistochemical Stain 
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ing and/or assay of Sample fluids may be either monoclonal 
or polyclonal, and may be prepared in any mammal. 
Conveniently, the antibodies may be prepared against a 
native sequence PRO301, PRO362 or PRO245 polypeptide 
or against a Synthetic peptide based on the DNA sequences 
provided herein or against exogenous Sequence fused to 
PRO301, PRO362 or PRO245 DNA and encoding a specific 
antibody epitope. 

e. Purification of Polypeptide 
Forms of PRO301, PRO362 or PRO245 may be recov 

ered from culture medium or from host cell lysates. If 
membrane-bound, it can be released from the membrane 
using a Suitable detergent Solution (e.g. Triton-X 100) or by 
enzyymatic cleavage. Cells employed in expression of 
PRO301; PRO362 or PRO245 can be disrupted by various 
physical or chemical means, Such as freeze-thaw cycling, 
Sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO301, PRO362 or PRO245 
from recombinant cell proteins or polypeptides. The follow 
ing procedures are exemplary of Suitable purification pro 
cedures: by fractionation on an ion-exchange column; etha 
nol precipitation; reverse phase HPLC, chromatography on 
Silica or on a cation-exchange resin Such as DEAE, chro 
matofocusing; SDS-PAGE; ammonium sulfate precipita 
tion; gel filtration using, for example, SephadeX G-75; 
protein A Sepharose columns to remove contaminants Such 
as IgG, and metal chelating columns to bind epitope-tagged 
forms of the PRO301, PRO362 or PRO245. Various meth 
ods of protein purification may be employed and Such 
methods are known in the art and described for example in 
Deutscher, Methods in Enzymology, 182 (1990); Scopes, 
Protein Purification. Principles and Practice, Springer 
Verlag, New York (1982). The purification step(s) selected 
will depend, for example, on the nature of the production 
process used and the particular PRO301, PRO362 or 
PRO245 produced. 

2. Tissue Distribution 

The location of tissues expressing the polypeptides of the 
invention can be identified by determining mRNA expres 
Sion in various human tissues. The location of Such genes 
provides information about which tissues are most likely to 
be affected by the stimulating and inhibiting activities of the 
polypeptides of the invention. The location of a gene in a 
Specific tissue also provides Sample tissue for the activity 
blocking assays discussed below. 

Gene expression in various tissues may be measured by 
conventional Southern blotting, Northern blotting to quan 
titate the transcription of mRNA (Thomas, Proc. Natl. Acad. 
Sci. USA, 77:5201–5205 (1980), dot blotting (DNA 
analysis), or in Situ hybridization, using an appropriately 
labeled probe, based on the Sequences provided herein. 
Alternatively, antibodies may be employed that can recog 
nize Specific duplexes, including DNA duplexes, RNA 
duplexes, and DNA-RNA hybrid duplexes or DNA-protein 
duplexes. 

Gene expression in various tissues, alternatively, may he 
measured by immunological methods, Such as immunohis 
tochemical Staining of tissue Sections and assay of cell 
culture or body fluids, to quantitate directly the expression 
of gene product. Antibodies useful for immunohistochemi 
cal Staining and/or assay of Sample fluids may be either 
monoclonal or polyclonal, and may be prepared in any 
mammal. Conveniently, the antibodies may be prepared 
against a native Sequence of a polypeptide of the invention 
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or against a Synthetic peptide based on the DNA sequences 
encoding the polypeptide of the invention or against an 
exogenous Sequence fused to a DNA encoding a polypeptide 
of the invention and encoding a specific antibody epitope. 
General techniques for generating antibodies, and Special 
protocols for Northern blotting and in situ hybridization are 
provided below. 

3. Antibody Binding Studies 

The activity of the polypeptides of the invention can be 
further verified by antibody binding studies, in which the 
ability of anti-PRO301, anti-PRO362 or anti-PRO245 anti 
bodies to inhibit the effect of the PRO301, PRO362 or 
PRO245 polypeptides on tissue cells is tested. Exemplary 
antibodies include polyclonal, monoclonal, humanized, 
bispecific, and heteroconjugate antibodies, the preparation 
of which will be described hereinbelow. 

Antibody binding Studies may be carried out in any 
known assay method, Such as competitive binding assays, 
direct and indirect Sandwich assays, and immunoprecipita 
tion assays. Zola, Monoclonal Antibodies. A Manual of 
Techniques, pp. 147-158 (CRC Press, Inc., 1987). 

Competitive binding assays rely on the ability of a labeled 
Standard to compete with the test Sample analyte for binding 
with a limited amount of antibody. The amount of target 
protein in the test Sample is inversely proportional to the 
amount of standard that becomes bound to the antibodies. To 
facilitate determining the amount of Standard that becomes 
bound, the antibodies preferably are insolubilized before or 
after the competition, So that the Standard and analyte that 
are bound to the antibodies may conveniently be separated 
from the Standard and analyte which remain unbound. 

Sandwich assays involve the use of two antibodies, each 
capable of binding to a different immunogenic portion, or 
epitope, of the protein to be detected. In a Sandwich assay, 
the test sample analyte is bound by a first antibody which is 
immobilized on a Solid Support, and thereafter a Second 
antibody binds to the analyte, thus forming an insoluble 
three-part complex. See, e.g., U.S. Pat. No. 4,376,110. The 
second antibody may itself be labeled with a detectable 
moiety (direct Sandwich assays) or may be measured using 
an anti-immunoglobulin antibody that is labeled with a 
detectable moiety (indirect Sandwich assay). For example, 
one type of Sandwich assay is an ELISA assay, in which case 
the detectable moiety is an enzyme. 

For immunohistochemistry, the tissue Sample may be 
fresh or frozen or may be embedded in paraffin and fixed 
with a preservative Such as formalin, for example. 

4. Cell-Based Assays 

Cell-based assays and animal models for immune related 
diseases can be used to further understand the relationship 
between the genes and polypeptides identified herein and the 
development and pathogenesis of immune related disease. 

In a different approach, cells of a cell type known to be 
involved in a particular immune related disease are trans 
fected with the cDNAs described herein, and the ability of 
these cDNAS to stimulate or inhibit immune function is 
analyzed. Suitable cells can be transfected with the desired 
gene, and monitored for immune function activity. Such 
transfected cell lines can then be used to test the ability of 
poly- or monoclonal antibodies or antibody compositions to 
inhibit or Stimulate immune function, for example to modu 
late T-cell proliferation or inflammatory cell infiltration. 
Cells transfected with the coding Sequences of the genes 
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identified herein can further be used to identify drug candi 
dates for the treatment of immune related diseases. 

In addition, primary cultures derived from transgenic 
animals (as described below) can be used in the cell-based 
assays herein, although Stable cell lines are preferred. Tech 
niques to derive continuous cell lines from transgenic ani 
mals are well known in the art (See, e.g. Small et al., Mol. 
Cell. Biol. 5, 642–648 (1985). 
One Suitable cell based assay is the mixed lymphocyte 

reaction (MLR). Current Protocols in Immunology, unit 
3.1.2, edited by J E Coligan, AM Kruisbeek, D H Marglies, 
E M Shevach, W Strober, National Institutes of Health, 
Published by John Wiley & Sons, Inc. (1993). In this assay, 
the ability of a test compound to Stimulate the proliferation 
of activated T cells is assayed. A Suspension of responder T 
cells is cultured with allogeneic Stimulator cells and the 
proliferation of T cells is measured by uptake of tritiated 
thymidine. This assay is a general measure of T cell reac 
tivity. Since the majority of T cells respond to and produce 
IL-2 upon activation, differences in responsiveness in this 
assay in part reflect differences in IL-2 production by the 
responding cells. The MLR results can be verified by a 
standard lymphokine (IL-2) detection assay. Current Proto 
cols in Immunology, Supra, 3.15, 6.3. 
A proliferative T cell response in an MLR assay may be 

due to a mitogenic response or may be due to a Stimulatory 
response by the T cells. Additional verification of the T cell 
Stimulatory activity of the polypeptides of the invention can 
be obtained by a coStimulation assay. T cell activation 
requires an antigen Specific Signal mediated through the 
major histocompatability complex (MHC) and a costimula 
tory Signal mediated through a Second ligand binding 
interaction, for example, the B7(CD80, CD86)/CD28 bind 
ing interaction. CD28 crosslinking increases lymphokine 
secretion by activated T cells. T cell activation has both 
negative and positive controls through the binding of ligands 
which have a negative or positive effect. CD28 and CTLA4 
are related glycoproteins in the Ig Superfamily which bind to 
B7. CD28 binding to B7 has a positive costimulation effect 
of T cell activation; conversely, CTLA-4 binding to B7 has 
a negative T cell deactivating effect. Chambers, C. A. and 
Allison, J. P., Curr. Opin. Immunol. (1997) 9:396. Schwartz, 
R. H., Cell (1992) 71:1065; Linsey, P. S. and Ledbetter, J. A., 
Annu. Rev. Immunol. (1993) 11:191; June, C. H. et al., 
Immunol. Today (1994) 15:321; Jenkins, M. K., Immunity 
(1994) 1:443-446. In a costimulation assay, the polypeptides 
of the invention are assayed for T cell coStimulatory or 
inhibitory activity. 

Polypeptides of the invention, as well as other compounds 
of the invention, which are stimulators (costimulators) of T 
cell proliferation, as determined by MLR and costimulation 
assays, for example, are useful in treating immune related 
diseases characterized by poor, Suboptimal or inadequate 
immune function. These diseases are treated by Stimulating 
the proliferation and activation of T cells (and T cell 
mediated immunity) and enhancing the immune response in 
a mammal through administration of a Stimulatory 
compound, Such as the Stimulating polypeptides of the 
invention. The stimulating polypeptide may be a PRO301, 
PRO362 or PRO245 polypeptide or an agonist antibody 
therefor. Immunoadjuvant therapy for treatment of tumors, 
described in more detail below, is an example of this use of 
the Stimulating compounds of the invention. Antibodies 
which bind to inhibitory polypeptides function to enhance 
the immune response by removing the inhibitory effect of 
the inhibiting polypeptides. This effect is seen in experi 
ments using anti-CTLA-4 antibodies which enhance T cell 
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proliferation, presumably by removal of the inhibitory Signal 
caused by CTLA-4 binding. Walunas, T. L. et al., Immunity 
(1994) 1:405. This use is also validated in experiments with 
4-1BB glycoprotein, a member of the tumor necrosis factor 
receptor family which binds to a ligand (4-1BBL) expressed 
on primed T cells and Signals T cell activation and growth. 
Alderson, M. E. et al., J. Immunol. (1994) 24:2219. Inhibi 
tion of 4-1BB binding by treatment with an anti-4-1BB 
antibody increases the Severity of graft-Versus-host disease 
and may be used to eradicate tumors. Hellstrom, and 
Hellstrom, K. E., Crit. Rev. Immunol. (1998) 18:1. 
On the other hand, polypeptides of the invention, as well 

as other compounds of the invention, which are inhibitors of 
T cell proliferation/activation and/or lymphokine Secretion, 
can be directly used to SuppreSS the immune response. These 
compounds are useful to reduce the degree of the immune 
response and to treat immune related diseases characterized 
by a hyperactive, Superoptimal, or autoimmune response. 
Alternatively, antibodies which bind to the stimulating 
polypeptides of the invention and block the Stimulating 
effect of these molecules can be used to Suppress the T cell 
mediated immune response by inhibiting T cell 
proliferation/activation and/or lymphokine Secretion. Block 
ing the Stimulating effect of the polypeptides Suppresses the 
immune response of the mammal. 

5. Animal Models 

The results of the cell based in vitro assays can be further 
Verified using in Vivo animal models and assays for T-cell 
function. A variety of well known animal models can be 
used to further understand the role of the genes identified 
herein in the development and pathogenesis of immune 
related disease, and to test the efficacy of candidate thera 
peutic agents, including antibodies, and other antagonists of 
the native polypeptides, including Small molecule antago 
nists. The in Vivo nature of Such models makes them 
particularly predictive of responses in human patients. Ani 
mal models of immune related diseases include both non 
recombinant and recombinant (transgenic) animals. Non 
recombinant animal models include, for example, rodent, 
e.g., murine models. Such models can be generated by 
introducing cells into Syngeneic mice using Standard 
techniques, e.g. Subcutaneous injection, tail vein injection, 
Spleen implantation, intraperitoneal implantation, implanta 
tion under the renal capsule, etc. 

Contact hyperSensitivity is a simple in Vivo assay of cell 
mediated immune function. In this procedure, epidermal 
cells are exposed to exogenous haptens which give rise to a 
delayed type hyperSensitivity reaction which is measured 
and quantitated. Contact Sensitivity involves an initial Sen 
Sitizing phase followed by an elicitation phase. The elicita 
tion phase occurs when the epidermal cells encounter an 
antigen to which they have had previous contact. Swelling 
and inflammation occur, making this an excellent model of 
human allergic contact dermatitis. A Suitable procedure is 
described in detail in Current Protocols in Immunology, Eds. 
J. E. Cologan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach and W. Strober, John Wiley & Sons, Inc., 1994, unit 
4.2. See also Grabbe, S. and Schwarz, T, Immun. Today 
19(1):37–44 (1998). 

Graft-Versus-host disease occurs when immunocompetent 
cells are transplanted into immunosuppressed or tolerant 
patients. The donor cells recognize and respond to host 
antigens. The response can vary from life threatening Severe 
inflammation to mild cases of diarrhea and weight loSS. 
Graft-Versus-host disease models provide a means of assess 
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ing T cell reactivity against MHC antigens and minor 
transplant antigens. A Suitable procedure is described in 
detail in Current Protocols in Immunology, Supra, unit 4.3. 
An animal model for Skin allograft rejection is a means of 

testing the ability of T cells to mediate in vivo tissue 
destruction which is indicative of and a measure of their role 
in anti-viral and tumor immunity. The most common and 
accepted models use murine tail-skin grafts. Repeated 
experiments have shown that skin allograft rejection is 
mediated by T cells, helper T cells and killer-effector T cells, 
and not antibodies. Auchincloss, H. Jr. and Sachs, D. H., 
Fundamental Immunology, 2nd ed., W. E. Paul ed., Raven 
Press, NY, 1989,889–992. A suitable procedure is described 
in detail in Current Protocols in Immunology, Supra, unit 
4.4. Other transplant rejection models which can be used to 
test the compounds of the invention are the allogeneic heart 
transplant models described by Tanabe, M. etal, Transplan 
tation (1994) 58:23 and Tinubu, S. A. et al., J. Immunol. 
(1994) 4330–4338. 
Animal models for delayed type hyperSensitivity provides 

an assay of cell mediated immune function as well. Delayed 
type hyperSensitivity reactions are a T cell mediated in vivo 
immune response characterized by inflammation which does 
not reach a peak until after a period of time has elapsed after 
challenge with an antigen. These reactions also occur in 
tissue specific autoimmune diseases Such as multiple Scle 
rosis (MS) and experimental autoimmune encephalomyelitis 
(EAE, a model for MS). A suitable procedure is described in 
detail in Current Protocols in Immunology, above, unit 4.5. 
EAE is a T cell mediated autoimmune disease character 

ized by T cell and mononuclear cell inflammation and 
Subsequent demyelination of axons in the central nervous 
System. EAE is generally considered to be a relevant animal 
model for MS in humans. Bolton, C., Multiple Sclerosis 
(1995) 1:143. Both acute and relapsing-remitting models 
have been developed. The compounds of the invention can 
be tested for T cell stimulatory or inhibitory activity against 
immune mediated demyelinating disease using the protocol 
described in Current Protocols in Immunology, above, units 
15.1 and 15.2. See also the models for myelin disease in 
which oligodendrocytes or Schwann cells are grafted into 
the central nervous System as described in Duncan, I. D. et 
al., Molec. Med. Today (1997) 554–561. 
An animal model for arthritis is collagen-induced arthri 

tis. This model shares clinical, histological and immuno 
logical characteristics of human autoimmune rheumatoid 
arthritis and is an acceptable model for human autoimmune 
arthritis. Mouse and rat models are characterized by 
Synovitis, erosion of cartilage and Subchondral bone. The 
compounds of the invention can be tested for activity against 
autoimmune arthritis using the protocols described in Cur 
rent Protocols in Immunology, above, units 15.5. See also 
the model using a monoclonal antibody to CD18 and VLA-4 
integrins described in Issekutz, A. C. et al., Immunology 
(1996) 88:569. 
A model of asthma has been described in which antigen 

induced airway hyper-reactivity, pulmonary eosinophilia 
and inflammation are induced by Sensitizing an animal with 
ovalbumin and then challenging the animal with the same 
protein delivered by aerosol. Several animal models (guinea 
pig, rat, non-human primate) show Symptoms Similar to 
atopic asthma in humans upon challenge with aeroSol anti 
gens. Murine models have many of the features of human 
asthma. Suitable procedures to test the compounds of the 
invention for activity and effectiveness in the treatment of 
asthma are described by Wolyniec, W. W. et al, Am. J. 
Respir. Cell Mol. Biol. (1998) 18:777 and the references 
cited therein. 
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Additionally, the compounds of the invention can be 

tested on animal models for psoriasis like diseases. Evidence 
Suggests a T cell pathogenesis for psoriasis. The compounds 
of the invention can be tested in the Scid/Scidmouse model 
described by Schon, M. P. et al, Nat. Med. (1997)3:183, in 
which the mice demonstrate histopathologic skin lesions 
resembling psoriasis. Another Suitable model is the human 
Skin/scid mouse chimera prepared as described by 
Nickoloff, B. J. et al, Am. J. Path. (1995) 146:580. 

Recombinant (transgenic) animal models can be engi 
neered by introducing the coding portion of the genes 
identified herein into the genome of animals of interest, 
using Standard techniques for producing transgenic animals. 
Animals that can Serve as a target for transgenic manipula 
tion include, without limitation, mice, rats, rabbits, guinea 
pigs, sheep, goats, pigs, and non-human primates, e.g. 
baboons, chimpanzees and monkeys. Techniques known in 
the art to introduce a transgene into Such animals include 
pronucleic microinjection (Hoppe and Wanger, U.S. Pat. No. 
4,873,191); retrovirus-mediated gene transfer into germ 
lines (e.g., Van der Putten et al., Proc. Natl. Acad. Sci. USA 
82, 6148-615 1985); gene targeting in embryonic stem 
cells (Thompson et al., Cell 56,313-321 1989); electropo 
ration of embryos (Lo, Mol. Cel. Biol. 3 1803–1814 1983)); 
Sperm-mediated gene transfer (Lavitrano et al., Cell 57, 
717-73 1989). For review, see, for example, U.S. Pat. No. 
4,736,866. 

For the purpose of the present invention, transgenic 
animals include those that carry the transgene only in part of 
their cells (“mosaic animals”). The transgene can be inte 
grated either as a Single transgene, or in concatamers, e.g., 
head-to-head or head-to-tail tandems. Selective introduction 
of a transgene into a particular cell type is also possible by 
following, for example, the technique of Lasko et al., Proc. 
Natl. Acad. Sci. USA 89, 623–636 (1992). 
The expression of the transgene in transgenic animals can 

be monitored by Standard techniques. For example, Southern 
blot analysis or PCR amplification can be used to verify the 
integration of the transgene. The level of mRNA expression 
can then be analyzed using techniqueS Such as in Situ 
hybridization, Northern blot analysis, PCR, or immunocy 
tochemistry. 
The animals may be further examined for signs of 

immune disease pathology, for example by histological 
examination to determine infiltration of immune cells into 
Specific tissues. Blocking experiments can also be per 
formed in which the transgenic animals are treated with the 
compounds of the invention to determine the extent of the T 
cell proliferation Stimulation or inhibition of the compounds. 
In these experiments, blocking antibodies which bind to the 
polypeptide of the invention, prepared as described above, 
are administered to the animal and the effect on immune 
function is determined. 

Alternatively, “knock Out' animals can be constructed 
which have a defective or altered gene encoding a polypep 
tide identified herein, as a result of homologous recombi 
nation between the endogenous gene encoding the polypep 
tide and altered genomic DNA encoding the same 
polypeptide introduced into an embryonic cell of the animal. 
For example, cDNA encoding a particular polypeptide can 
be used to clone genomic DNA encoding that polypeptide in 
accordance with established techniques. A portion of the 
genomic DNA encoding a particular polypeptide can be 
deleted or replaced with another gene, Such as a gene 
encoding a Selectable marker which can be used to monitor 
integration. Typically, Several kilobases of unaltered flank 
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ing DNA (both at the 5' and 3' ends) are included in the 
vector see e.g., Thomas and Capecchi, Cell, 51:503 (1987) 
for a description of homologous recombination vectors. 
The vector is introduced into an embryonic stem cell line 
(e.g., by electroporation) and cells in which the introduced 
DNA has homologously recombined with the endogenous 
DNA are selected see e.g., Li et al., Cell, 69.915 (1992)). 
The Selected cells are then injected into a blastocyst of an 
animal (e.g., a mouse or rat) to form aggregation chimeras 
See e.g., Bradley, in Teratocarcinomas and Embryonic Stem 
Cells: A Practical Approach, E. J. Robertson, ed. (IRL, 
Oxford, 1987), pp. 113-152). A chimeric embryo can then 
be implanted into a Suitable pseudopregnant female foster 
animal and the embryo brought to term to create a "knock 
out' animal. Progeny harboring the homologously recom 
bined DNA in their germ cells can be identified by standard 
techniques and used to breed animals in which all cells of the 
animal contain the homologously recombined DNA. Knock 
out animals can be characterized for instance, for their 
ability to defend against certain pathological conditions and 
for their development of pathological conditions due to 
absence of the polypeptide. 

6. Immuno Adjuvant Therapy 
In one embodiment, compounds of the invention having 

an immunostimulatory effect can be used in immunoadju 
vant therapy for the treatment of tumors (cancer). It is now 
well established that T cells recognize human tumor Specific 
antigens. One group of tumor antigens, encoded by the 
MAGE, BAGE and GAGE families of genes, are silent in all 
adult normal tissues, but are expressed in Significant 
amounts in tumors, Such as melanomas, lung tumors, head 
and neck tumors, and bladder carcinomas. DeSmet, C. et al., 
(1996) Proc. Natl. Acad. Sci. USA, 93:7149. It has been 
shown that coStimulation of T cells induces tumor regression 
and an antitumor response both in vitro and in Vivo. Melero, 
I. et al, Nature Medicine (1997) 3:682; Kwon, E. D. et al., 
Proc. Natl. Acad. Sci. USA (1997) 94.8099; Lynch, D. H. et 
al, Nature Medicine (1997) 3:625; Finn, O.J. and Lotze, M. 
T, J. Immunol. (1998) 21:114. The stimulatory compounds 
of the invention can be administered as adjuvants, alone or 
together with a growth regulating agent, cytotoxic agent or 
chemotherapeutic agent, to Stimulate T cell proliferation/ 
activation and an antitumor response to tumor antigens. The 
growth regulating, cytotoxic, or chemotherapeutic agent 
may be administered in conventional amounts using known 
administration regimes. Immunostimulating activity by the 
compounds of the invention allows reduced amounts of the 
growth regulating, cytotoxic, or chemotherapeutic agents 
thereby potentially lowering the toxicity to the patient. 

Cancer is characterized by the increase in the number of 
abnormal, or neoplastic, cells derived from a normal tissue 
which proliferate to form a tumor mass, the invasion of 
adjacent tissues by these neoplastic tumor cells, and the 
generation of malignant cells which eventually spread via 
the blood or lymphatic System to regional lymph nodes and 
to distant Sites (metastasis). In a cancerous state a cell 
proliferates under conditions in which normal cells would 
not grow. Cancer manifests itself in a wide variety of forms, 
characterized by different degrees of invasiveness and 
aggressiveness. 

Alteration of gene expression is intimately related to the 
uncontrolled cell growth and de-differentiation which are a 
common feature of all cancers. The genomes of certain well 
Studied tumors have been found to show decreased expres 
Sion of recessive genes, usually referred to as tumor Sup 
pression genes, which would normally function to prevent 
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malignant cell growth, and/or overexpression of certain 
dominant genes, Such as oncogenes, that act to promote 
malignant growth. Each of these genetic changes appears to 
be responsible for importing Some of the traits that, in 
aggregate, represent the full neoplastic phenotype (Hunter, 
Cell 64, 1129 (1991); Bishop, Cell 64235–248 (1991). 
A well known mechanism of gene (e.g. oncogene) over 

expression in cancer cells is gene amplification. This is a 
process where in the chromosome of the ancestral cell 
multiple copies of a particular gene are produced. The 
process involves unscheduled replication of the region of 
chromosome comprising the gene, followed by recombina 
tion of the replicated Segments back into the chromosome 
(Alitalo et al., Adv. Cancer Res. 47, 235-281 (1986). It is 
believed that the overexpression of the gene parallels gene 
amplification, i.e. is proportionate to the number of copies 
made. 

Proto-oncogenes that encode growth factors and growth 
factor receptors have been identified to play important roles 
in the pathogenesis of various human malignancies, includ 
ing breast cancer. For example, it has been found that the 
human ErbB2 gene (erbB2, also known as her2, or c-erbB 
2), which encodes a 185-kd transmembrane glycoprotein 
receptor (p185'; HER2) related to the epidermal growth 
factor receptor (EGFR), is overexpressed in about 25% to 
30% of human breast cancer (Slamon et al., Science 
235:177-182 1987); Slamon et al., Science 244:707-712 
1989). 

It has been reported that gene amplification of a protoon 
cogen is an event typically involved in the more malignant 
forms of cancer, and could act as a predictor of clinical 
outcome (Schwab et al., Genes Chromosomes Cancer 1, 
181-1931990); Alitalo et al. Supra). Thus, erbB2 overex 
pression is commonly regarded as a predictor of a poor 
prognosis, especially in patients with primary disease that 
involves axillary lymph nodes (Slamon et al., 1987 and 
1989), Supra; Ravdin and Chamness. Gene 159:19-27 
1995); and Hynes and Stern, Biochim Biophys Acta 
1198:165-184 (1994), and has been linked to sensitivity 
and/or resistance to hormone therapy and chemotherapeutic 
regimens, including CMF (cyclophosphamide, 
methotrexate, and fluoruracil) and anthracyclines (Baselga 
et al., Oncology 11(3 Suppl 1):43-48 (1997). However, 
despite the association of erbB2 overexpression with poor 
prognosis, the odds of HER2-positive patients responding 
clinically to treatment with taxanes were greater than three 
times those of HER2-negative patients (Ibid). A recombinant 
humanized anti-ErbB2 (anti-HER2) monoclonal antibody (a 
humanized version of the murine anti-ErbB2 antibody 4D5, 
referred to as rhuMAb HER2 or Herceptin7) has been 
clinically active in patients with ErbB2-overexpressing 
metastatic breast cancers that had received extensive prior 
anticancer therapy. (Baselga et al., J. Clin. Oncol 
14:737-744 (1996). 

7. Screening ASSays for Drug Candidates 
Screening assays for drug candidates are designed to 

identify compounds that bind or complex with the polypep 
tides encoded by the genes identified herein or a biologically 
active fragment thereof, or otherwise interfere with the 
interaction of the encoded polypeptides with other cellular 
proteins. Such Screening assays will include assays ame 
nable to high-throughput Screening of chemical libraries, 
making them particularly Suitable for identifying Small 
molecule drug candidates. Small molecules contemplated 
include Synthetic organic or inorganic compounds, including 
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peptides, preferably soluble peptides, (poly) peptide 
immunoglobulin fusions, and, in particular, antibodies 
including, without limitation, poly- and monoclonal anti 
bodies ano antibody fragments, Single-chain antibodies, 
anti-idiotypic antibodies, and chimeric or humanized ver 
Sions of Such antibodies or fragments, as well as human 
antibodies and antibody fragments. The assays can be per 
formed in a variety of formats, including protein-protein 
binding assays, biochemical Screening assays, immunoas 
Says and cell based assays, which are well characterized in 
the art. 

All assays are common in that they call for contacting the 
drug candidate with a polypeptide encoded by a nucleic acid 
identified herein under conditions and for a time Sufficient to 
allow these two components to interact. 

In binding assays, the interaction is binding and the 
complex formed can be isolated or detected in the reaction 
mixture. In a particular embodiment, the polypeptide 
encoded by the gene identified herein or the drug candidate 
is immobilized on a Solid phase, e.g. on a microtiter plate, by 
covalent or non-covalent attachments. Non-covalent attach 
ment generally is accomplished by coating the Solid Surface 
with a Solution of the polypeptide and drying. Alternatively, 
an immobilized antibody, e.g. a monoclonal antibody, Spe 
cific for the polypeptide to be immobilized can be used to 
anchor it to a Solid Surface. The assay is performed by 
adding the non-immobilized component, which may be 
labeled by a detectable label, to the immobilized component, 
e.g. the coated Surface containing the anchored component. 
When the reaction is complete, the non-reacted components 
are removed, e.g. by Washing, and complexes anchored on 
the Solid surface are detected. When the originally non 
immobilized component carries a detectable label, the detec 
tion of label immobilized on the Surface indicates that 
complexing occurred. Where the originally non 
immobilized component does not carry a label, complexing 
can be detected, for example, by using a labeled antibody 
Specifically binding the immobilized complex. 

If the candidate compound interacts with but does not 
bind to a particular protein encoded by a gene identified 
herein, its interaction with that protein can be assayed by 
methods well known for detecting protein-protein interac 
tions. Such assays include traditional approaches, Such as, 
croSS-linking, co-immunoprecipitation, and co-purification 
through gradients or chromatographic columns. In addition, 
protein-protein interactions can be monitored by using a 
yeast-based genetic System described by Fields and 
co-workers Fields and Song, Nature (London) 340, 
245–246 (1989); Chien et al., Proc. Natl. Acad. Sci. USA 88, 
9578-9582 (1991) as disclosed by Chevray and Nathans 
Proc. Natl. Acad. Sci. USA 89,5789–5793 (1991)). Many 
transcriptional activators, Such as yeast GAL4, consist of 
two physically discrete modular domains, one acting as the 
DNA-binding domain, while the other one functioning as 
the transcription activation domain. The yeast expression 
System described in the foregoing publications (generally 
referred to as the “two-hybrid system”) takes advantage of 
this property, and employs two hybrid proteins, one in which 
the target protein is fused to the DNA-binding domain of 
GAL4, and another, in which candidate activating proteins 
are fused to the activation domain. The expression of a 
GAL1-lac7, reporter gene under control of a GAL4-activated 
promoter depends on reconstitution of GAL4 activity via 
protein-protein interaction. Colonies containing interacting 
polypeptides are detected with a chromogenic Substrate for 
f3-galactosidase. A complete kit (MATCHMAKERTM) for 
identifying protein-protein interactions between two specific 
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proteins using the two-hybrid technique is commercially 
available from Clontech. This system can also be extended 
to map protein domains involved in Specific protein inter 
actions as well as to pinpoint amino acid residues that are 
crucial for these interactions. 

In order to find compounds that interfere with the inter 
action of a gene identified herein and other intra- or extra 
cellular components can be tested, a reaction mixture is 
usually prepared containing the product of the gene and the 
intra- or extracellular component under conditions and for a 
time allowing for the interaction and binding of the two 
products. To test the ability of a test compound to inhibit 
binding, the reaction is run in the absence and in the 
presence of the test compound. In addition, a placebo may 
be added to a third reaction mixture, to Serve as positive 
control. The binding (complex formation) between the test 
compound and the intra- or extracellular component present 
in the mixture is monitored as described above. The forma 
tion of a complex in the control reaction(s) but not in the 
reaction mixture containing the test compound indicates that 
the test compound interferes with the interaction of the test 
compound and its reaction partner. 

8. Compositions and Methods for the Treatment of 
Immune Related Diseases 

The compositions useful in the treatment of immune 
related diseases include, without limitation, antibodies, 
Small organic and inorganic molecules, peptides, 
phosphopeptides, antisense and ribozyme molecules, triple 
helix molecules, etc. that inhibit or Stimulate immune 
function, for example, T cell proliferation/activation, lym 
phokine release, or immune cell infiltration. 

For example, antisense RNA and RNA molecule act to 
directly block the translation of mRNA by hybridizing to 
targeted mRNA and preventing protein translation. When 
antisense DNA is used, oligodeoxyribonucleotides derived 
from the translation initiation Site, e.g. between about -10 
and +10 positions of the target gene nucleotide Sequence, are 
preferred. 

Ribozymes are enzymatic RNA molecules capable of 
catalyzing the Specific cleavage of RNA. Ribozymes act by 
Sequence-specific hybridization to the complementary target 
RNA, followed by endonucleolytic cleavage. Specific 
ribozyme cleavage Sites within a potential RNA target can be 
identified by known techniques. For further details See, e.g. 
Rossi, Current Biology 4, 469-471 (1994), and PCT publi 
cation No. WO97/33551 (published Sep. 18, 1997). 

Nucleic acid molecules in triple helix formation used to 
inhibit transcription should be single-Stranded and com 
posed of deoxynucleotides. The base composition of these 
oligonucleotides is designed Such that it promotes triple 
helix formation via Hoogsteen base pairing rules, which 
generally require sizeable Stretches of purines or pyrim 
idines on one Strand of a duplex. For further details See, e.g. 
PCT publication No. WO 97/33551, supra. 

These molecules can be identified by any or any combi 
nation of the Screening assays discussed above and/or by any 
other Screening techniques well known for those skilled in 
the art. 

9. Antibodies 

Among the most promising drug candidates according to 
the present invention are antibodies and antibody fragments 
which may inhibit (antagonists) or stimulate (agonists) T cell 
proliferation, leucocyte infiltration, etc. Exemplary antibod 
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ies include polyclonal, monoclonal, humanized, bispecific 
and heteroconjugate antibodies. 

a. Polyclonal Antibodies 
Methods of preparing polyclonal antibodies are known to 

skilled artisan. Polyclonal antibodies can be raised in a 
mammal, for example, by one or more injections of an 
immunizing agent, and, if desired, an adjuvant. Typically, 
the immunizing agent and/or adjuvant will be injected in the 
mammal by multiple Subcutaneous or intraperitoneal injec 
tions. The immunizing agent may include the PRO301, 
PRO362 or PRO245 polypeptide of the invention or a fusion 
protein thereof. It may be useful to conjugate the immuniz 
ing agent to a protein known to be immunogenic in the 
mammal being immunized. Examples of Such immunogenic 
proteins include but are not limited to keyhole limpet 
hemocyanin, Serum albumin, bovine thyroglobulin, and Soy 
bean trypsin inhibitor. Examples of adjuvants which may be 
employed include Freund's complete adjuvant and MPL 
TDM adjuvant (monophosphoryl Lipid A, synthetic treha 
lose dicorynomycolate). The immunization protocol may be 
Selected by one skilled in the art without undue experimen 
tation. 

b. Monoclonal Antibodies 

Antibodies which recognize and bind to the polypeptides 
of the invention or which act as antagonists thereto may, 
alternatively be monoclonal antibodies. Monoclonal anti 
bodies may be prepared using hybridoma methods, Such as 
those described by Kohler and Milstein, Nature, 256:495 
(1975). In a hybridoma method, a mouse, hamster, or other 
appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are 
capable of producing antibodies that will Specifically bind to 
the immunizing agent. Alternatively, the lymphocytes may 
be immunized in vitro. 

The immunizing agent will typically include the PRO301, 
PRO362 or PRO245 polypeptide of the invention, an anti 
genic fragment or a fusion protein thereof. Generally, either 
peripheral blood lymphocytes (“PBLs”) are used if cells of 
human origin are desired, or Spleen cells or lymph node cells 
are used if non-human mammalian Sources are desired. The 
lymphocytes are then fused with an immortalized cell line 
using a Suitable fusing agent, Such as polyethylene glycol, to 
form a hybridoma cell Goding, Monoclonal Antibodies. 
Principles and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed 
mammalian cells, particularly myeloma cells of rodent, 
bovine and human origin. Usually, rat or mouse myeloma 
cell lines are employed. The hybridoma cells may be cul 
tured in a Suitable culture medium that preferably contains 
one or more substances that inhibit the growth or Survival of 
the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl 
transferase (HGPRT or HPRT), the culture medium for the 
hybridomas typically will include hypoxanthine, 
aminopterin, and thymidine (“HAT medium”), which sub 
stances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse 
efficiently, Support Stable high level expression of antibody 
by the Selected antibody-producing cells, and are Sensitive to 
a medium such as HAT medium. More preferred immortal 
ized cell lines are murine myeloma lines, which can be 
obtained, for instance, from the Salk Institute Cell Distri 
bution Center, San Diego, Calif. and the American Type 
Culture Collection, Rockville, Md. Human myeloma and 

40 
mouse-human heteromyeloma cell lines also have been 
described for the production of human monoclonal antibod 
ies Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., 
Monoclonal Antibody Production Techniques and 

5 Applications, Marcel Dekker, Inc., New York, (1987) pp. 
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51-63). 
The culture medium in which the hybridoma cells are 

cultured can then be assayed for the presence of monoclonal 
antibodies directed against the polypeptide of the invention 
or having similar activity as the polypeptide of the invention. 
Preferably, the binding specificity of monoclonal antibodies 
produced by the hybridoma cells is determined by immu 
noprecipitation or by an in vitro binding assay, Such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsor 
bent assay (ELISA). Such techniques and assays are known 
in the art. The binding affinity of the monoclonal antibody 
can, for example, be determined by the Scatchard analysis of 
Munson and Pollard, Anal. Biochem., 107:220 (1980). 

After the desired hybridoma cells are identified, the 
clones may be Subcloned by limiting dilution procedures and 
grown by Standard methods Goding, Supra). Suitable cul 
ture media for this purpose include, for example, Dulbecco's 
Modified Eagle’s Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells may be grown in Vivo as 
ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may 
be isolated or purified from the culture medium or ascites 
fluid by conventional immunoglobulin purification proce 
dures Such as, for example, protein A-Sepharose, hydroxya 
patite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 
The monoclonal antibodies may also be made by recom 

binant DNA methods, such as those described in U.S. Pat. 
No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and Sequenced using 
conventional procedures (e.g., by using oligonucleotide 
probes that are capable of binding Specifically to genes 
encoding the heavy and light chains of murine antibodies). 
The hybridoma cells of the invention serve as a preferred 
Source of such DNA. Once isolated, the DNA may be placed 
into expression vectors, which are then transfected into host 
cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce 
immunolobulin protein, to obtain the Synthesis of mono 
clonal antibodies in the recombinant host cells. The DNA 
also may be modified, for example, by Substituting the 
coding Sequence for human heavy and light chain constant 
domains in place of the homologous murine Sequences U.S. 
Pat. No. 4,816,567; Morrison et al., Supra or by covalently 
joining to the immunoglobulin coding Sequence all or part of 
the coding Sequence for a non-immunoglobulin polypeptide. 
Such a non-immunoglobulin polypeptide can be Substituted 
for the constant domains of an antibody of the invention, or 
can be Substituted for the variable domains of one antigen 
combining site of an antibody of the invention to create a 
chimeric bivalent antibody. 
The antibodies are preferably monovalent antibodies. 

Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves recom 
binant expression of immunoglobulin light chain and modi 
fied heavy chain. The heavy chain is truncated generally at 
any point in the Fc region So as to prevent heavy chain 
crosslinking. Alternatively, the relevant cysteine residues are 
Substituted with another amino acid residue or are deleted So 
as to prevent crosslinking. 

In vitro methods are also Suitable for preparing monova 
lent antibodies. Digestion of antibodies to produce frag 
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ments thereof, particularly, Fab fragments, can be accom 
plished using routine techniques known in the art. 

c. Human and Humanized Antibodies 

The antibodies of the invention may further comprise 
humanized antibodies or human antibodies. Humanized 
forms of non-human (e.g., murine) antibodies are chimeric 
immunoglobulins, immunoglobulin chains or fragments 
thereof (such as Fv, Fab, Fab', F(ab') or other antigen 
binding Subsequences of antibodies) which contain minimal 
Sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins 
(recipient antibody) in which residues from a complemen 
tary determining region (CDR) of the recipient are replaced 
by residues from a CDR of a non-human species (donor 
antibody) Such as mouse, rat or rabbit having the desired 
Specificity, affinity and capacity. In Some instances, FV 
framework residues of the human immunoglobulin are 
replaced by corresponding non-human residues. Humanized 
antibodies may also comprise residues which are found 
neither in the recipient antibody nor in the imported CDR or 
framework Sequences. In general, the humanized antibody 
will comprise Substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the 
CDR regions correspond to those of a non-human immu 
noglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus Sequence. The 
humanized antibody optimally also will comprise at least a 
portion of an immunoglobulin constant region (Fc), typi 
cally that of a human immunoglobulin Jones et al., Nature, 
321:522–525 (1986); Riechmann et al., Nature, 
332:323-329 (1988); and Presta, Curr. Op. Struct. Biol., 
2:593–596 (1992)). 

Methods for humanizing non-human antibodies are well 
known in the art. Generally, a humanized antibody has one 
or more amino acid residues introduced into it from a Source 
which is non-human. These non-human amino acid residues 
are often referred to as “import” residues, which are typi 
cally taken from an “import' variable domain. Humaniza 
tion can be essentially performed following the method of 
Winter and coworkers Jones et al., Nature, 321:522–525 
(1986); Riechmann et al., Nature, 332:323-327 (1988); 
Verhoeyen et al., Science, 239:1534–1536 (1988), by sub 
stituting rodent CDRs or CDR sequences for the correspond 
ing Sequences of a human antibody. Accordingly, Such 
“humanized” antibodies are chimeric antibodies (U.S. Pat. 
No. 4,816,567), wherein substantially less than an intact 
human variable domain has been substituted by the corre 
sponding Sequence from a non-human species. In practice, 
humanized antibodies are typically human antibodies in 
which some CDR residues and possibly some FR residues 
are Substituted by residues from analogous sites in rodent 
antibodies. 
Human antibodies can also be produced using various 

techniques known in the art, including phage display librar 
ies Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). The techniques 
of Cole et al. and Boerner et al. are also available for the 
preparation of human monoclonal antibodies (Cole et al., 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, 
p. 77 (1985); Boerner et al., J. Immunol., 147(1):86-95 
(1991); U.S. Pat. No. 5,750, 373). Similarly, human anti 
bodies can be made by introducing of human immunoglo 
bulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or 
completely inactivated. Upon challenge, human antibody 
production is observed, which closely resembles that Seen in 
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humans in all respects, including gene rearrangement, 
assembly, and antibody repertoire. This approach is 
described, for example, in U.S. Pat. Nos. 5,545,807; 5,545, 
806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the 
following scientific publications: Marks et al., Bio/ 
Technology 10, 779-783 (1992); Lonberg et al., Nature 368 
856-859 (1994); Morrison, Nature 368, 812-13 (1994); 
Fishwild et al., Nature Biotechnology 14,845-51 (1996); 
Neuberger, Nature Biotechnology 14, 826 (1996); Lonberg 
and Huszar, Intern. Rev. Immunol. 13 65-93 (1995). 

d. Bispecific Antibodies 
Bispecific antibodies are monoclonal, preferably human 

or humanized, antibodies that have binding Specificities for 
at least two different antigens. In the present case, one of the 
binding specificities may be for the polypeptide of the 
invention, the other one is for any other antigen, and 
preferably for a cell-Surface protein or receptor or receptor 
Subunit. 

Methods for making bispecific antibodies are known in 
the art. Traditionally, the recombinant production of bispe 
cific antibodies is based on the coexpression of two immu 
noglobulin heavy-chain/light-chain pairs, where the two 
heavy chains have different specificities (Milstein and 
Cuello, Nature, 305:537-539 1983). Because of the ran 
dom assortment of immunoglobulin heavy and light chains, 
these hybridomas (quadromas) produce a potential mixture 
of ten different antibody molecules, of which only one has 
the correct bispecific Structure. The purification of the cor 
rect molecule is usually accomplished by affinity chroma 
tography StepS. Similar procedures are disclosed in WO 
93/08829, published May 13, 1993, and in Traunecker et al., 
EMBO J., 10:3655-3659 (1991). 

Antibody variable domains with the desired binding 
Specificities (antibody-antigen combining sites) can be fused 
to immunoglobulin constant domain Sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant 
domain, comprising at least part of the hinge, CH2, and CH3 
regions. It is preferred to have the first heavy-chain constant 
region (CH1) containing the site necessary for light-chain 
binding present in at least one of the fusions. DNAS encod 
ing the immunoglobulin heavy-chain fusions and, if desired, 
the immunoglobulin light chain, are inserted into Separate 
expression vectors and are cotransfected into a Suitable host 
organism. For further details of generating bispecific anti 
bodies See, for example, Suresh et al., Methods in 
Enzymology, 121:210 (1986). 

e. Heteroconjugate Antibodies 
Heteroconjugate antibodies are composed of two 

covalently joined antibodies. Such antibodies have, for 
example, been proposed to target immune System cells to 
unwanted cells U.S. Pat. No. 4,676.980), and for treatment 
of HIV infection WO 91/00360; WO 92/200373; EP 
03089). It is contemplated that the antibodies may be 
prepared in vitro using known methods in Synthetic protein 
chemistry, including those involving crosslinking agents. 
For example, immunotoxins may be constructed using a 
disulfide exchange reaction or by forming a thioether bond. 
Examples of Suitable reagents for this purpose include 
iminothiolate and methyl-4-mercaptobutyrimidate and those 
disclosed, for example, in U.S. Pat. No. 4,676,980. 

f. Effector Function Engineering 
It may be desirable to modify the antibody of the inven 

tion with respect to effector function, So as to enhance the 
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effectiveness of the antibody in treating an immune related 
disease, for example. For example cysteine residue(s) may 
be introduced in the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric 
antibody thus generated may have improved internalization 
capability and/or increased complement-mediated cell kill 
ing and antibody-dependent cellular cytotoxicity (ADCC). 
See Caron et al., J. Exp Med 176:1191–1195 (1992) and 
Shopes, B., J. Immunol. 148:2918–2922 (1992). 
Homodimeric antibodies with enhanced anti-tumor activity 
may also be prepared using heterobifunctional cross-linkers 
as described in Wolff et al. Cancer Research 53:2560-2565 
(1993). Alternatively, an antibody can be engineered which 
has dual Fc regions and may thereby have enhanced comple 
ment lysis and ADCC capabilities. See Stevenson et al., 
Anti-Cancer Drug Design, 3:219–230 (1989). 

g. Immunoconjugates 
The invention also pertains to immunoconjugates com 

prising an antibody conjugated to a cytotoxic agent Such as 
a chemotherapeutic agent, toxin (e.g. an enzymatically 
active toxin of bacterial, fungal, plant or animal origin, or 
fragments thereof), or a radioactive isotope (ie., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of Such 
immunoconjugates have been described above. Enzymati 
cally active toxins and fragments thereof which can be used 
include diphtheria A chain, nonbinding active fragments of 
diphtheria toxin, eXotoxin A chain (from Pseudomonas 
aeruginosa), ricin Achain, abrin A chain, modeccin A chain, 
alpha-Sarc in, AleuriteS fordii proteins, dianthin proteins, 
Phytolaca americana proteins (PAPI, PAPII, and PAP-S), 
momordica charantia inhibitor, curcin, crotin, Sapaonaria 
officinalis inhibitor, gelonin, mitogellin, restrictocin, 
phenomycin, enomycin and the tricothecenes. A variety of 
radionuclides are available for the production of radiocon 
jugated antibodies. Examples include 'Bi, I, In, 'Y 
and Re. 

Conjugates of the antibody and cytotoxic agent are made 
using a variety of bifunctional protein coupling agents Such 
as N-Succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters 
(Such as dimethyl adipimidate HCL), active esters (such as 
disuccinimidyl Suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as his 
(p-azidobenzoyl) hexanediamine), bis-diazonium deriva 
tives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), 
diisocyanates (such as tolyene 2,6-diisocyanate), and bis 
active fluorine compounds (such as 1,5-difluoro-2,4- 
dinitrobenzene). For example, a ricin immunotoxin can be 
prepared as described in Vitetta et al., Science 238: 1098 
(1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is 
an exemplary chelating agent for conjugation of radionucle 
otide to the antibody. See WO94/11026. 

In another embodiment, the antibody may be conjugated 
to a “receptor’ (Such Streptavidin) for utilization in tissue 
pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound 
conjugate from the circulation using a clearing agent and 
then administration of a “ligand” (e.g. avidin) which is 
conjugated to a cytotoxic agent (e.g. a radionucleotide). 

h. Immunoliposomes 
The proteins, antibodies, etc. disclosed herein may also be 

formulated as immunoliposomes. Liposomes containing the 
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antibody are prepared by methods known in the art, Such as 
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 
82:3688 (1985); Hwang et al., Proc. Natl Acad. Sci. USA, 
77:4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544, 
545. Liposomes with enhanced circulation time are dis 
closed in U.S. Pat. No. 5,013,556. 

Particularly useful liposomes can be generated by the 
reverse phase evaporation method with a lipid composition 
comprising phosphatidylcholine, cholesterol and PEG 
derivatized phosphatidylethanolamine (PEG-PE). Lipo 
Somes are extruded through filters of defined pore size to 
yield liposomes with the desired diameter. Fab' fragments of 
the antibody of the present invention can be conjugated to 
the liposomes as described in Martin et al., J. Biol. Chem. 
257:286-288 (1982) via a disulfide interchange reaction. A 
chemotherapeutic agent (Such as doxorubicin) may be 
optionally contained within the liposome. See Gabizon et 
al., J. National Cancer Inst. 81 (19)1484 (1989). 

10. Pharmaceutical Compositions 
The active molecules of the invention, polypeptides and 

antibodies, as well as other molecules identified by the 
Screening assays disclosed above, can be administered for 
the treatment of inflammatory diseases, in the form of 
pharmaceutical compositions. 

Therapeutic formulations of the active molecule, prefer 
ably a PRO301, PRO362 or PRO245 polypeptide or anti 
body of the invention, are prepared for Storage by mixing the 
active molecule having the desired degree of purity with 
optional pharmaceutically acceptable carriers, excipients or 
stabilizers (Remington's Pharmaceutical Sciences 16th 
edition, Osol, A. Ed. 1980), in the form of lyophilized 
formulations or aqueous Solutions. Acceptable carriers, 
excipients, or Stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers 
Such as phosphate, citrate, and other organic acids, antioxi 
dants including ascorbic acid and methionine, preservatives 
(Such as octadecyidimethylbenzyl ammonium chloride; hex 
amethonium chloride, benzalkonium chloride, benzetho 
nium chloride; phenol, butyl or benzyl alcohol; alkyl para 
bens Such as methyl or propyl paraben; catechol, resorcinol, 
cyclohexanol, 3-pentanol; and m-cresol); low molecular 
weight (less than about 10 residues) polypeptides; proteins, 
Such as Serum albumin, gelatin, or immunoglobulins, hydro 
philic polymerS Such as polyvinylpyrrollidone, amino acids 
Such as glycine, glutamine, asparagine, histidine, arginine, 
or lysine; monosaccharides, disaccharides, and other carbo 
hydrates including glucose, mannose, or dextrins; chelating 
agents Such as EDTA, SugarS Such as Sucrose, mannitol, 
trehalose or Sorbitol, Salt-forming counter-ions Such as 
Sodium; metal complexes (e.g. Zn-protein complexes); and/ 
or non-ionic surfactants such as TWEENTTM, PLURON 
ICSTM or polyethylene glycol (PEG). 
Compounds identified by the Screening assays of the 

present invention can be formulated in an analogous manner, 
using Standard techniques well known in the art. 

Lipofections or liposomes can also be used to deliver the 
polypeptide, antibody, or an antibody fragment, into cells. 
Where antibody fragments are used, the smallest inhibitory 
fragment which specifically binds to the binding domain of 
the target protein is preferred. For example, based upon the 
variable region Sequences of an antibody, peptide molecules 
can be designed which retain the ability to bind the target 
protein Sequence. Such peptides can be Synthesized chemi 
cally and/or produced by recombinant DNA technology 
(see, e.g. Marasco et al., Proc. Natl. Acad. Sci. USA 90. 
7889–7893 (1993). 
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The formulation herein may also contain more than one 
active compound as necessary for the particular indication 
being treated, preferably those with complementary activi 
ties that do not adversely affect each other. Alternatively, or 
in addition, the composition may comprise a cytotoxic 
agent, cytokine or growth inhibitory agent. Such molecules 
are Suitably present in combination in amounts that are 
effective for the purpose intended. 

The active molecules may also be entrapped in micro 
capsules prepared, for example, by coascervation techniques 
or by interfacial polymerization, for example, hydroxym 
ethylcellulose or gelatin-microcapsules and poly 
(methylmethacylate) microcapsules, respectively, in colloi 
dal drug delivery Systems (for example, liposomes, albumin 
microSpheres, microemulsions, nano-particles and 
nanocapsules) or in macroemulsions. Such techniques are 
disclosed in Remington's Pharmaceutical Sciences 16th 
edition, OSol, A. Ed. (1980). 

The formulations to be used for in vivo administration 
must be sterile. This is readily accomplished by filtration 
through Sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable 
examples of Sustained-release preparations include Semiper 
meable matrices of Solid hydrophobic polymers containing 
the antibody, which matrices are in the form of shaped 
articles, e.g. films, or microcapsules. Examples of Sustained 
release matrices include polyesters, hydrogels (for example, 
poly(2-hydroxyethyl-methacrylate), or poly(Vinylalcohol)), 
polylactides (U.S. Pat. No. 3,773.919), copolymers of 
L-glutamic acid and Y ethyl-L-glutamate, non-degradable 
ethylene-Vinyl acetate, degradable lactic acid-glycolic acid 
copolymers such as the LUPRON DEPOTTM (injectable 
microSpheres composed of lactic acid-glycolic acid copoly 
mer and leu prolide acetate), and poly-D-(-)3- 
hydroxybutyric acid. While polymers such as ethylene-vinyl 
acetate and lactic acid-glycolic acid enable release of mol 
ecules for over 100 days, certain hydrogels release proteins 
for shorter time periods. When encapsulated antibodies 
remain in the body for a long time, they may denature or 
aggregate as a result of exposure to moisture at 37C., 
resulting in a loSS of biological activity and possible changes 
in immunogenicity. Rational Strategies can be devised for 
Stabilization depending on the mechanism involved. For 
example, if the aggregation mechanism is discovered to be 
intermolecular S-S bond formation through thio-disulfide 
interchange, Stabilization may be achieved by modifying 
Sulfhydryl residues, lyophilizing from acidic Solutions, con 
trolling moisture content, using appropriate additives, and 
developing Specific polymer matrix compositions. 

11. Methods of Treatment 

It is contemplated that the polypeptides, antibodies and 
other active compounds of the present invention may be 
used to treat various inflammatory diseases and conditions, 
Such as T cell mediated diseases, including those character 
ized by infiltration of leucocyte cells into a tissue Stimulation 
of T-cell proliferation, inhibition of T-cell proliferation, 
increased or decreased vascular permeability or the inhibi 
tion thereof. 

The compounds of the invention (e.g., PRO301, PRO362, 
PRO245) encode new members of a family of proteins 
characterized by homology to A33 antigen. The proinflam 
matory nature of the compounds of the invention is indicated 
in the in vitro assays below. 
The proteins encoded by the DNA40628, DNA45416 and 

DNA35638 compounds of the invention (SEQ ID NO: 1, 
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SEQ ID NO: 2 and SEQ ID NO: 9), respectively), share 
homology with identity with junctional adhesion molecule 
(JAM), Martin-Padura et al., J. Cell Biol. 1998 142(1): 
117-27. The most substantial identity is shared by the 
PRO301 protein encoded by DNA40628.(SEQID NO: 1) at 
67%. JAM is involved in the recruitment of monocytes in 
response to MCP-1, MCP-3 and LPS in vivo. Antibodies to 
JAM block monocyte transmigration in vivo. JAM is local 
ized to the murine epithelia and endothelia as a junctional 
adhesion molecule for monocyte transmigration. Other leu 
kocytes may also use JAM, but no information Supports this 
notion. JAM is elevated in the colon of mice with colitis and 
likely plays a role in the recruitment of monocytes or 
leukocytes into the colonic lesion. 

Exemplary conditions or disorders to be treated with the 
polypeptides, antibodies and other compounds of the 
invention, include, but are not limited to inflammatory 
bowel disease (i.e., ulcerative colitis, Crohn's disease), Sys 
temic lupus erythematosis, rheumatoid arthritis, juvenile 
chronic arthritis, spondyloarthropathies, Systemic Sclerosis 
(Scleroderma), idiopathic inflammatory myopathies 
(dermatomyositis, polymyositis), Sjogren's Syndrome, Sys 
temic vasculitis, Sarcoidosis, autoimmune hemolytic anemia 
(immune pancytopenia, paroxysmal nocturnal 
he moglobinuria), autoimmune thrombocytopenia 
(idiopathic thrombocytopenic purpura, immune-mediated 
thrombocytopenia), thyroiditis (Grave's disease, Hashimo 
to's thyroiditis, juvenile lymphocytic thyroiditis, atrophic 
thyroiditis), diabetes mellitus, immune-mediated renal dis 
ease (glomerulonephritis, tubulointerstitial nephritis), demy 
elinating diseases of the central and peripheral nervous 
Systems. Such as multiple Sclerosis, idiopathic demyelinat 
ingpolyneuropathy or Guillain-Barré syndrome, and chronic 
inflammatory demyelinating polyneuropathy, hepatobiliary 
diseases Such as infectious hepatitis (hepatitis A, B, C, D, E 
and other non-hepatotropic viruses), autoimmune chronic 
active hepatitis, primary biliary cirrhosis, granulomatous 
hepatitis, and Sclerosing cholangitis, inflammatory and 
fibrotic lung diseases Such as cystic fibrosis, gluten-Sensitive 
enteropathy, and Whipple's disease, autoimmune or 
immune-mediated Skin diseases including bullous skin 
diseases, erythema multiforme and contact dermatitis, 
pSoriasis, allergic diseaseS Such as asthma, allergic rhinitis, 
atopic dermatitis, food hyperSensitivity and urticaria, immu 
nologic diseases of the lung Such as eosinophilic pneumonia, 
idiopathic pulmonary fibrosis and hyperSensitivity 
pneumonitis, transplantation associated diseases including 
graft rejection and graft-Versus-host-disease. 

In Systemic lupus erythematosus, the central mediator of 
disease is the production of auto-reactive antibodies to Self 
proteins/tissues and the Subsequent generation of immune 
mediated inflammation. Antibodies either directly or indi 
rectly mediate tissue injury. Though T lymphocytes have not 
been shown to be directly involved in tissue damage, T 
lymphocytes are required for the development of auto 
reactive antibodies. The genesis of the disease is thus T 
lymphocyte dependent. Multiple organs and Systems are 
affected clinically including kidney, lung, musculoskeletal 
System, mucocutaneous, eye, central nervous System, car 
diovascular System, gastrointestinal tract, bone marrow and 
blood. 

Rheumatoid arthritis (RA) is a chronic Systemic autoim 
mune inflammatory disease that mainly involves the Syn 
ovial membrane of multiple joints with resultant injury to 
the articular cartilage. The pathogenesis is T lymphocyte 
dependent and is associated with the production of rheuma 
toid factors, auto-antibodies directed against Self IgG, with 
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the resultant formation of immune complexes that attain 
high levels in joint fluid and blood. These complexes in the 
joint may induce the marked infiltrate of lymphocytes and 
monocytes into the Synovium and Subsequent marked Syn 
ovial changes, the joint Space/fluid is infiltrated by Similar 
cells with the addition of numerous neutrophils. Tissues 
affected are primarily the joints, often in Symmetrical pat 
tern. However, extra-articular disease also occurs in two 
major forms. One form is the development of extra-articular 
lesions with ongoing progressive joint disease and typical 
lesions of pulmonary fibrosis, vasculitis, and cutaneous 
ulcers. The Second form of extra-articular disease is the So 
called Felty's syndrome which occurs late in the RA disease 
course, Sometimes after joint disease has become quiescent, 
and involves the presence of neutropenia, thrombocytopenia 
and Splenomegaly. This can be accompanied by vasculitis in 
multiple organs with formations of infarcts, Skin ulcers and 
gangrene. Patients often also develop rheumatoid nodules in 
the Subcutis tissue overlying affected joints; the nodules late 
Stages have necrotic centerS Surrounded by a mixed inflam 
matory cell infiltrate. Other manifestations which can occur 
in RA include: pericarditis, pleuritis, coronary arteritis, 
intestitial pneumonitis with pulmonary fibrosis, keratocon 
junctivitis Sicca, and rheumatoid nodules. 

Juvenile chronic arthritis is a chronic idiopathic inflam 
matory disease which begins often at less than 16 years of 
age. Its phenotype has Some Similarities to RA, Some 
patients which are rheumatoid factor positive are classified 
as juvenile rheumatoid arthritis. The disease is Sub-classified 
into three major categories: pauciarticular, polyarticular, and 
Systemic. The arthritis can be Severe and is typically destruc 
tive and leads to joint ankylosis and retarded growth. Other 
manifestations can include chronic anterior uveitis and Sys 
temic amyloidosis. 

Spondyloarthropathies are a group of disorders with Some 
common clinical features and the common association with 
the expression of HLA-B27 gene product. The disorders 
include: ankylosing spondylitis, Reiter's Syndrome (reactive 
arthritis), arthritis associated with inflammatory bowel 
disease, spondylitis associated with psoriasis, juvenile onset 
spondyloarthropathy and undifferentiated spondyloarthropa 
thy. Distinguishing features include Sacroileitis with or with 
out spondylitis, inflammatory asymmetric arthritis, associa 
tion with HLA-B27 (a serologically defined allele of the 
HLA-B locus of class I MHC); ocular inflammation, and 
absence of autoantibodies associated with other rheumatoid 
disease. The cell most implicated as key to induction of the 
disease is the CD8+ T lymphocyte, a cell which targets 
antigen presented by class I MHC molecules. CD8+ T cells 
may react against the class I MHC allele HLA-B27 as if it 
were a foreign peptide expressed by MHC class I molecules. 
It has been hypothesized that an epitope of HLA-B27 may 
mimic a bacterial or other microbial antigenic epitope and 
thus induce a CD8+ T cells response. 

Systemic Sclerosis (Scleroderma) has an unknown etiol 
ogy. A hallmark of the disease is induration of the skin; 
likely this is induced by an active inflammatory process. 
Scleroderma can be localized or Systemic; vascular lesions 
are common and endothelial cell injury in the microvascu 
lature is an early and important event in the development of 
Systemic Sclerosis, the vascular injury may be immune 
mediated. An immunologic basis is implied by the presence 
of mononuclear cell infiltrates in the cutaneous lesions and 
the presence of anti-nuclear antibodies in many patients. 
ICAM-1 is often upregulated on the cell Surface of fibro 
blasts in skin lesions Suggesting that T cell interaction with 
these cells may have a role in the pathogenesis of the 
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disease. Other organs involved include: the gastrointestinal 
tract: Smooth muscle atrophy and fibrosis resulting in abnor 
mal peristalsis/motility; kidney: concentric Subendothelial 
intimal proliferation affecting Small arcuate and interlobular 
arteries with resultant reduced renal cortical blood flow, 
results in proteinuria, azotemia and hypertension; Skeletal 
muscle: atrophy, interstitial fibrosis, inflammation; lung: 
interstitial pneumonitis and interStitial fibrosis, and heart: 
contraction band necrosis, Scarring/fibrosis. 

Idiopathic inflammatory myopathies including 
dermatomyositis, polymyositis and others are disorders of 
chronic muscle inflammation of unknown etiology resulting 
in muscle weakness. Muscle injury/inflammation is often 
Symmetric and progressive. Autoantibodies are associated 
with most forms. These myositis-specific autoantibodies are 
directed against and inhibit the function of components, 
proteins and RNAs, involved in protein synthesis. 

Sjogren's Syndrome is due to immune-mediated inflam 
mation and Subsequent functional destruction of the tear 
glands and Salivary glands. The disease can be associated 
with or accompanied by inflammatory connective tissue 
diseases. The disease is associated with autoantibody pro 
duction against Ro and La antigens, both of which are Small 
RNA-protein complexes. Lesions result in keratoconjunc 
tivitis Sicca, Xerostomia, with other manifestations or asso 
ciations including bilary cirrhosis, peripheral or Sensory 
neuropathy, and palpable purpura. 

Systemic vasculitis are diseases in which the primary 
lesion is inflammation and Subsequent damage to blood 
vessels which results in ischemia/necrosis/degeneration to 
tissueS Supplied by the affected vessels and eventual end 
organ dysfunction in Some cases. Vasculitides can also occur 
as a Secondary lesion or Sequelae to other immune 
inflammatory mediated diseases Such as rheumatoid 
arthritis, Systemic Sclerosis, etc., particularly in diseases also 
asSociated with the formation of immune complexes. Dis 
eases in the primary Systemic vasculitis group include: 
Systemic necrotizing vasculitis: polyarteritis nodosa, allergic 
angiitis and granulomatosis, polyangiitis, Wegener's granu 
lomatosis, lymphomatoid granulomatosis, and giant cell 
arteritis. Miscellareous vasculitides include: mucocutaneous 
lymph node syndrome (MLNS or Kawasaki's disease), 
isolated CNS vasculitis, Behet's disease, thromboangiitis 
obliterans (Buerger's disease) and cutaneous necrotizing 
Venulitis. The pathogenic mechanism of most of the types of 
vasculitis listed is believed to be primarily due to the 
deposition of immunoglobulin complexes in the vessel wall 
and Subsequent induction of an inflammatory response either 
via ADCC, complement activation, or both. 

Sarcoiosis is a condition of unknown etiology which is 
characterized by the presence of epithelioid granulomas in 
nearly any tissue in the body; involvement of the lung is 
most common. The pathogenesis involves the persistence of 
activated macrophages and lymphoid cells at Sites of the 
disease with Subsequent chronic Sequelae resultant from the 
release of locally and Systemically active products released 
by these cell types. 
Autoimmune hemolytic anemia including autoimmune 

hemolytic anemia, immune pancytopenia, and paroxySmal 
noctural hemoglobinuria is a result of production of anti 
bodies that react with antigens expressed on the Surface of 
red blood cells (and in some cases other blood cells includ 
ing platelets as well) and is a reflection of the removal of 
those antibody coated cells via complement mediated lysis 
and/or ADCC/Fc-receptor-mediated mechanisms. 

In autoimmune thrombocytopenia including thrombocy 
topenic purpura, and immune-mediated thrombocytopenia 



US 6,410,708 B1 
49 

in other clinical Settings, platelet destruction/removal occurs 
as a result of either antibody or complement attaCH1ng to 
platelets and Subsequent removal by complement lysis, 
ADCC or FC-receptor mediated mechanisms. 

Thyroiditis including Grave's disease, Hashimoto's 
thyroiditis, juvenile lymphocytic thyroiditis, and atrophic 
thyroiditis, are the result of an autoimmune response against 
thyroid antigens with production of antibodies that react 
with proteins present in and often specific for the thyroid 
gland. Experinental models exist including Spontaneous 
models: rats (BUF and BB rats) and CH1ckens (obese 
Chicken Strain); inducible models: immunization of animals 
with either thyroglobulin, thyroid microSomal antigen 
(thyroid peroxidase). 

Type I diabetes mellitus or insulin-dependent diabetes is 
the autoimmune destruction of pancreatic islet B cells; this 
destruction is mediated by auto-antibodies and auto-reactive 
T cells. Antibodies to insulin or the insulin receptor can also 
produce the phenotype of insulin-non-responsiveness. 
Immune mediated renal diseases, including glomerulone 

phritis and tubulointerstitial nephritis, are the result of 
antibody or T lymphocyte mediated injury to renal tissue 
either directly as a result of the production of autoreactive 
antibodies or T cells against renal antigens or indirectly as 
a result of the deposition of antibodies and/or immune 
complexes in the kidney that are reactive against other, 
non-renal antigens. Thus other immune-mediated diseases 
that result in the formation of immune-complexes can also 
induce immune mediated renal disease as an indirect 
Sequelae. Both direct and indirect immune mechanisms 
result in inflammatory response that produces/induces lesion 
development in renal tissues with resultant organ function 
impairment and in Some cases progression to renal failure. 
Both humoral and cellular immune mechanisms can be 
involved in the pathogenesis of lesions. 

Demyelinating diseases of the central and peripheral 
nervous Systems, including Multiple Sclerosis, idiopathic 
demyelinating polyneuropathy or Guillain-Barr Syndrome; 
and Chronic Inflammatory Demyelinating Polyneuropathy, 
are believed to have an autoimmune basis and result in nerve 
demyelination as a result of damage caused to oligodendro 
cytes or to myelin directly. In MS there is evidence to 
Suggest that disease induction and progression is dependent 
on T lymphocytes. Multiple Sclerosis is a demyelinating 
disease that is T lymphocyte-dependent and has either a 
relapsing-remitting course or a chronic progressive course. 
The etiology is unknown; however, Viral infections, genetic 
predisposition, environment, and autoimmunity all contrib 
ute. Lesions contain infiltrates of predominantly T lympho 
cyte mediated, microglial cells and infiltrating macrophages, 
CD4+ T lymphocytes are the predominant cell type at 
lesions. The mechanism of oligodendrocyte cell death and 
Subsequent demyelination is not known but is likely T 
lymphocyte driven. 

Inflammatory and Fibrotic Lung Disease, including eosi 
nophilic pneumonia, idiopathic pulmonary fibrosis and 
hyperSensitivity pneumonitis may involve a disregulated 
immune-inflammatory response. Inhibition of that response 
would be of therapeutic benefit. 
Autoimmune or Immune-mediated Skin Disease includ 

ing Bullous Skin Diseases, Erythema Multiforme, and Con 
tact Dermatitis are mediated by auto-antibodies, the genesis 
of which is T lymphocyte-dependent. 

Psoriasis is a T lymphocyte-mediated inflammatory dis 
ease. Lesions contain infiltrates of T lymphocytes, macroph 
ages and antigen processing cells, and Some neutrophils. 
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Allergic diseases, including asthma, allergic rhinitis, 

atopic dermatitis, food hyperSensitivity; and urticaria are T 
lymphocyte dependent. These diseases are predominantly 
mediated by T lymphocyte induced inflammation, IgE 
mediated-inflammation or a combination of both. 

Transplantation associated diseases, including Graft 
rejection and Graft-Versus-Host-Disease (GVHD) are T 
lymphocyte-dependent, inhibition of T lymphocyte function 
is ameliorative. 

Other diseases in which intervention of the immune 
and/or inflammatory response have benefit are infectious 
disease including but not limited to viral infection (including 
but not limited to AIDS, hepatitis A, B, C, D, E) bacterial 
infection, fungal infections, and protozoan and parasitic 
infections (molecules (or derivatives/agonists) which stimu 
late the MLR can be utilized therapeutically to enhance the 
immune response to infectious agents), diseases of immu 
nodeficiency (molecules/derivatives/agonists) which stimu 
late the MLR can be utilized therapeutically to enhance the 
immune response for conditions of inherited, acquired, 
infectious induced (as in HIV infection), or iatrogenic (i.e. as 
from chemotherapy) immunodeficiency), and neoplasia. 

It has been demonstrated that Some human cancer patients 
develop an antibody and/or T lymphocyte response to anti 
gens on neoplastic cells. It has also been shown in animal 
models of neoplasia that enhancement of the immune 
response can result in rejection or regression of that par 
ticular neoplasm. Molecules that enhance the T lymphocyte 
response in the MLR have utility in vivo in enhancing the 
immune response against neoplasia. Molecules which 
enhance the T lymphocyte proliferative response in the MLR 
(or Small molecule agonists or antibodies that affected the 
same receptor in an agonistic fashion) can be used thera 
peutically to treat cancer. Molecules that inhibit the lym 
phocyte response in the MLR also function in Vivo during 
neoplasia to Suppress the immune response to a neoplasm; 
Such molecules can either be expressed by the neoplastic 
cells themselves or their expression can be induced by the 
neoplasm in other cells. Antagonism of Such inhibitory 
molecules (either with antibody, Small molecule antagonists 
or other means) enhances immune-mediated tumor rejec 
tion. 

Additionally, inhibition of molecules with proinflamma 
tory properties may have therapeutic benefit in reperfusion 
injury; Stroke, myocardial infarction; atherosclerosis, acute 
lung injury; hemorrhagic Shock, burn; Sepsis/Septic Shock; 
acute tubular necrosis, endometriosis, degenerative joint 
disease and pancreatitis. 
The PRO301,362 and PRO245 compounds of the present 

invention, e.g. polypeptides or antibodies, are administered 
to a mammal, preferably a human, in accord with known 
methods, Such as intravenous administration as a bolus or by 
continuous infusion over a period of time, by intramusuilar, 
intraperitoneal, intracerobrospinal, Subcutaneous, intra 
articular, intrasynovial, intrathecal, oral, topical, or inhala 
tion (intranasal, intrapulmonary) routes. Intravenous or 
inhaled administration of polypeptides and antibodies is 
preferred. 

In immunoadjuvant therapy, other therapeutic regimens, 
Such administration of an anti-cancer agent, may be com 
bined with the administration of the proteins, antibodies or 
compounds of the instant invention. For example, the patient 
to be treated with the immunoadjuvants of the invention may 
also receive an anti-cancer agent (chemotherapeutic agent) 
or radiation therapy. Preparation and dosing Schedules for 
Such chemotherapeutic agents may be used according to 
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manufacturers instructions or as determined empirically by 
the skilled practitioner. Preparation and dosing Schedules for 
Such chemotherapy are also described in ChemOtherapy 
Service Ed., M. C. Perry, Williams & Wilkins, Baltimore, 
Md. (1992). The chemotherapeutic agent may precede, or 
follow administration of the immunoadjuvant or may be 
given Simultaneously there with. Additionally, an anti 
Oestrogen compound Such as tamoxifen or an anti 
progesterone Such as onapristone (see, EP 616812) may be 
given in dosages known for Such molecules. 

It may be desirable to also administer antibodies against 
other immune disease associated or tumor associated 
antigens, such as antibodies which bind to CD20, CD11a, 
CDI8, ErbB2, EGFR, ErbB3, ErbB4, or vascular endothelial 
factor (VEGF). Alternatively, or in addition, two or more 
antibodies binding the same or two or more different anti 
gens disclosed herein may be coadministered to the patient. 
Sometimes, it may be beneficial to also administer one or 
more cytokines to the patient. In one embodiment, the 
polypeptides of the invention are coadministered with a 
growth inhibitory agent. For example, the growth inhibitory 
agent may be administered first, followed by a polypeptide 
of the invention. However, Simultaneous administration or 
administration first is also contemplated. Suitable dosages 
for the growth inhibitory agent are those presently used and 
may be lowered due to the combined action (synergy) of the 
growth inhibitory agent and the polypeptide of the inven 
tion. 

For the treatment or reduction in the severity of immune 
related disease, the appropriate dosage of an a compound of 
the invention will depend on the type of disease to be treated, 
as defined above, the Severity and course of the disease, 
whether the agent is administered for preventive or thera 
peutic purposes, previous therapy, the patient's clinical 
history and response to the compound, and the discretion of 
the attending physician. The compound is Suitably admin 
istered to the patient at one time or over a Series of 
treatments. Preferably, it is desirable to determine the dose 
response curve and the pharmaceutical composition of the 
invention first in vitro, and then in useful animal models 
prior to testing in humans. 

For example, depending on the type and Severity of the 
disease about 1 lug/kg to 15 mg/kg (e.g. 0.1-20 mg/kg) of 
polypeptide or antibody is an initial candidate dosage for 
administration to the patient, whether, for example, by one 
or more Separate administrations, or by continuous infusion. 
A typical daily dosage might range from about 1 lug/kg to 
100 mg/kg or more, depending on the factors mentioned 
above. For repeated administrations over Several days or 
longer, depending on the condition, the treatment is SuS 
tained until a desired Suppression of disease Symptoms 
occurs. However, other dosage regimens may be useful. The 
progreSS of this therapy is easily monitored by conventional 
techniques and assayS. 

12. Articles of Manufacture 

In another embodiment of the invention, an article of 
manufacture containing materials useful for the diagnosis or 
treatment of the disorders described above is provided. The 
article of manufacture comprises a container and a label. 
Suitable containers include, for example, bottles, Vials, 
Syringes, and test tubes. The containers may be formed from 
a variety of materials Such as glass or plastic. The container 
holds a composition which is effective for diagnosing or 
treating the condition and may have a sterile access port (for 
example the container may be an intravenous Solution bag or 
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a vial having a stopper pierceable by a hypodermic injection 
needle). The active agent in the composition is usually a 
polypeptide or an antibody of the invention. The label on, or 
asSociated with, the container indicates that the composition 
is used for diagnosing or treating the condition of choice. 
The article of manufacture may further comprise a Second 
container comprising a pharmaceutically-acceptable buffer, 
Such as phosphate-buffered Saline, Ringer's Solution and 
dextrose Solution. It may further include other materials 
desirable from a commercial and user Standpoint, including 
other buffers, diluents, filters, needles, Syringes, and package 
inserts with instructions for use. 

13. Diagnosis and Prognosis of Immune Related 
Disease 

Cell Surface proteins, Such as proteins which are overex 
pressed in certain immune related diseases, are excellent 
targets for drug candidates or disease treatment. The same 
proteins along with Secreted proteins encoded by the genes 
amplified in immune related disease States find additional 
use in the diagnosis and prognosis of these diseases. For 
example, antibodies directed against the protein products of 
genes amplified in multiple Sclerosis, rheumatoid arthritis, or 
another immune related disease, can be used as diagnostics 
or prognostics. 

For example, antibodies, including antibody fragments, 
can be used to qualitatively or quantitatively detect the 
expression of proteins encoded by amplified or overex 
pressed genes (“marker gene products”). The antibody pref 
erably is equipped with a detectable, e.g. fluorescent label, 
and binding can be monitored by light microScopy, flow 
cytometry, fluorimetry, or other techniques known in the art. 
These techniques are particularly Suitable, if the overex 
pressed gene encodes a cell Surface protein. Such binding 
assays are performed essentially as described above. 

In Situ detection of antibody binding to the marker gene 
products can be performed, for example, by immunofluo 
rescence or immunoelectron microScopy. For this purpose, a 
histological Specimen is removed from the patient, and a 
labeled antibody is applied to it, preferably by overlaying the 
antibody on a biological Sample. This procedure also allows 
for determining the distribution of the marker gene product 
in the tissue examined. It will be apparent for those skilled 
in the art that a wide variety of histological methods are 
readily available for in situ detection. 
The following examples are offered for illustrative pur 

poses only, and are not intended to limit the Scope of the 
present invention in any way. 

All patent and literature references cited in the present 
Specification are hereby incorporated by reference in their 
entirety. 

EXAMPLES 

Commercially available reagents referred to in the 
examples were used according to manufacturer's instruc 
tions unless otherwise indicated. The Source of those cells 
identified in the following examples, and throughout the 
Specification, by ATCC accession numbers is the American 
Type Culture Collection, 10801 University Boulevard, 
Manassas, Va. 20110-2209. 

Example 1 

Isolation of cDNA clones Encoding Human 
PRP301 

The extracellular domain (ECD) sequences (including the 
Secretion signal sequence, if any) from about 950 known 
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secreted proteins from the Swiss-Prot public database were 
used to search EST databases. The EST databases included 
public EST databases (e.g., GenBank), a proprietary EST 
database (LIFESEQ(R), Incyte Pharmaceuticals, Palo Alto, 
Calif.). The Search was performed using the computer pro 
gram BLAST or BLAST2 Altschul et al., Methods in 
Enzymnology, 266:460-480 (1996) as a comparison of the 
ECD protein sequences to a 6 frame translation of the EST 
Sequences. Those comparisons resulting in a BLAST Score 
of 70 (or in some cases, 90) or greater that did not encode 
known proteins were clustered and assembled into consen 
sus DNA sequences with the program “phrap” (Phil Green, 
University of Washington, Seattle, Wash.). 
A consensus DNA sequence encoding DNA35936 was 

assembled using phrap. In Some cases, the consensus DNA 
Sequence was extended using repeated cycles of blast and 
phrap to extend the consensus Sequence as far as possible 
using the three Sources of EST Sequences listed above. 
Based on this consensus Sequence, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes 
to isolate a clone of the full-length coding Sequence. For 
ward and reverse PCR primers (notated as * f and *.r, 
respectively) may range from 20 to 30 nucleotides (typically 
about 24), and are designed to give a PCR product of 
100-1000 bp in length. The probe sequences (notated as *.p) 
are typically 40–55 bp (typically about 50) in length. In 
Some cases, additional oligonucleotides are Synthesized 
when the consensus Sequence is greater than 1-1.5 kbp. In 
order to Screen Several libraries for a Source of a full-length 
clone, DNA from the libraries was screened by PCR 
amplification, as per Ausubel et al., Current Protocols in 
Molecular Biology, with the PCR primer pair. A positive 
library was then used to isolate clones encoding the gene of 
interest by the in Vivo cloning procedure Suing the probe 
oligonucleotide and one of the PCR primers. 

In order to Screen Several libraries for a Source of a 
full-length clone, DNA from the libraries was screened by 
PCR amplification with the PCR primer pair identified 
above. A positive library was then used to isolate clones 
encoding the PRO301 gene using the probe oligonucleotide 
and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated 

from human fetal kidney. The cDNA libraries used to 
isolated the cDNA clones were constructed by standard 
methods using commercially available reagents (e.g., 
Invitrogen, San Diego, Calif.; Clontech, etc.) The cDNA was 
primed with oligo dT containing a Not site, linked with 
blunt to SalI hemikinased adaptors, cleaved with Not, sized 
appropriately by gel electrophoresis, and cloned in a defined 
orientation into a Suitable cloning vector (Such as pRKB or 
pRKD; pRK5B is a precursor of pRK5D that does not 
contain the Sfi site; see, Holmes et al., Science 
253:1278–1280 (1991)) in the unique XhoI and NotI sites. 
A cDNA clone was sequenced in its entirety. The full 

length nucleotide sequence of native sequence DNA40628 is 
shown in FIG. 5 (SEQ ID NO: 11). Clone DNA40628 
contains a Single open reading frame with an apparent 
translational initiation Site at nucleotide positions 52-54 
(FIG. 5; SEQ ID NO: 11). The predicted polypeptide pre 
cursor is 299 amino acids long with a predicted molecular 
weight of 32583 daltons and pl of 8.29. Clone DNA40628 
has been deposited with ATCC and is assigned ATCC 
deposit No. 209432. 

Based on a BLAST and Fast A Sequence alignment analy 
sis of the full-length sequence, PRO301 encoded by 
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DNA40628 shows amino acid sequence identity to A33 
antigen precursor (30%) and coxsackie and adenovirus 
receptor protein (29%). 
The oligonucleotide Sequences used in the above proce 

dure were the following: 
OL12162 (35936.f1)(SEQ ID NO: 12) TCGCGGAGCTGT. 
GTTCTGTTTCCC 

OL12163 (35936. p1)(SEQ ID NO: 13) TGATCGC 
GATGGGGACAAAG GCGCAAGCTCGAGAG 
GAAACTGTTGTGCCT 

OL12164 (35936.f2)(SEQ ID NO: 14) ACACCTGGT. 
TCAAAGATGGG 

OL12165 (35936.r1)(SEQ ID NO: 15) TAGGAAGAGT 
TGCTGAAGGCACGG 

OL12166 (35936.f3)(SEQ ID NO: 16) TTGCCTTACT 
CAGGTGCTAC 

OL12167 (35936.r2)(SEQ ID NO: 17) ACTCAGCAGTG 
GTAGGAAAG 

Example 2 

Isolation of cDNA Clones Encoding Human 
PRO362 

The extracellular domain (ECD) sequences (including the 
Secretion signal, if any) of about 950 known Secreted pro 
teins from the Swiss-Prot public protein database were used 
to Search expressed sequences tag (EST) databases. The EST 
databases included public EST databases (e.g., GenBank) 
and a proprietary EST DNA database (LIFESEQ(R), Incyte 
Pharmaceuticals, Palo Alto, Calif.). The search was per 
formed using the computer program BLAST or BLAST-2 
(e.g., Altshul et al., Methods in Enzymology 266: 460-480 
(1996)) as a comparison of the ECD protein sequences to a 
6 frame translation of the EST Sequence. Those comparisons 
resulting in a BLAST score 70 (or in some cases 90) or 
greater that did not encode known proteins were clustered 
and assembled into consensus DNA sequences with the 
program "phrap” (Phil Green, University of Washington, 
Seattle, Wash. 
A consensus DNA sequence was assembled relative to 

other EST Sequences using phrap. This consensus Sequence 
is herein designated DNA42257 (SEQ ID NO: 5) (see FIG. 
4C). Based on the DNA42257 (SEQ ID NO: 5) consensus 
Sequence shown in FIG. 4C, oligonucleotides were Synthe 
sized: 1) to identify by PCR a cDNA library that contained 
the Sequence of interest, and 2) for use as probes to isolate 
a clone of the full-length coding sequence for PRO362. 
Forward and reverse PCR primers generally range from 20 
to 30 nucleotides and are often designed to give a PCR 
product of about 100-1000 bp in length. The probe 
Sequences are typically 40–55 bp in length. In Some cases, 
additional oligonucleotides are Synthesized when the con 
Sensus Sequence is greater than about 1-1.5 kbp. In order to 
screen several libraries for a full-length clone, DNA from the 
libraries was screened by PCR amplification, as per Ausubel 
et al., Current Protocols in Molecular Biology, with the PCR 
primer pair. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oligonucle 
otide and one of the primer pairs. 
PCR primers (forward and reverse) were synthesized: 

forward PCR primer 1. (42257, f1) 
5'-TATCCCTCCAATTGAGCACCCTGG-3' (SEQ ID 
NO: 18) 

forward PCR primer 2 (42257, f2) 
5'-GTCGGAAGACATCCCAACAAG-3' (SEQ ID NO: 
19) reverse PCR primer 1 (42257. r1) 
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5'-CTTCACAATGTCGCTGTGCTGCTC-3' (SEQ ID 
NO: 20) reverse PCR primer 2 (42257, r2 
5'-AGCCAAATCCAGCAGCTGGCTTAC-3' (SEQ ID 
NO: 21) 
Additionally, a Synthetic oligonucleotide hybridization 

probe was constructed from the consensus DNA42257 
Sequence which had the following nucleotide Sequence: 
Hybridization probe (42257-p1) (SEQ ID NO: 22). 

In order to Screen Several libraries for a Source of a 
full-length clone, DNA from the libraries was screened by 
PCR amplification with the PCR primer pairs identified 
above. A positive library was then used to isolate clones 
encoding the PRO362 gene using the probe oligonucleotide 
and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated 

from human fetal brain tissue (LIB153). The cDNA libraries 
used to isolate the cDNA clones were constructed by stan 
dard methods using commercially available reagents Such as 
those from Invitrogen, San Diego, Calif. The cDNA was 
primed with oligo dT containing a Not site linked with blunt 
to Sal hemikinased adaptors, cleaved with Not, sized 
appropriately be gel electrophoresis, and cloned in a defined 
orientation into a Suitable cloning vector (Such as pRKB or 
pRKD; pRK5B is a precursor of pRK5D that does not 
contain the Sfil site; see Holmes et al., Science 253: 
1278–1280 (1991)) in the unique XhoI and NotI sites. 
DNA sequencing of the clones isolated as described gave 

the full-length DNA sequence for an isolated PRO362 
herein designated as UNQ317 (DNA45416-1251)(SEQ ID 
NO: 7). 
The entire nucleotide sequence of UNQ317 (DNA45416 

1251) is shown in FIG. 6 (SEQ ID NO: 7). Clone UNQ367 
(DNA45416-1251) (SEQ ID NO: 7) contains a single open 
reading frame with an apparent translational initiation site at 
nucleotide positions 1082–1084 (FIG. 6, SEQ ID NO: 7). 
The predicted polypeptide precursor is 321 amino acids long 
(FIG. 3, SEQ ID NO: 2). The full-length PRO362 protein 
shown if FIG. 3 has an estimated molecular weight of about 
35,544 daltons and a pi of about 8.51. Analysis of the 
full-length PRO362 polypeptide as shown in FIG. 3 (SEQ 
ID NO: 2) evidences the presence of a glycosaminoglycan 
attachment Site at about amino acid 149 to about amino acid 
152 and a transmembrane domain from about amino acid 
276 to about amino acid 306. Clone UNQ317 (DNA45416 
1251) has been deposited with ATCC deposit No.: 209620. 

Example 3 
Isolation of cDNA Clones Encoding Human 

PRO245 

The extracellular domain (ECD) sequences (including the 
Secretion signal, if any) of about 950 known Secreted pro 
teins from the Swiss-Prot public protein database were used 
to Search expressed sequences tag (EST) databases. The EST 
databases included public EST databases (e.g., GenBank) 
and a proprietary EST DNA database (LIFESEQ(R), Incyte 
Pharmaceuticals, Palo Alto, Cailf). The search was per 
formed using the computer program BLAST or BLAST-2 
(e.g., Altshul et al., Methods in Enzymology 266: 460-480 
(1996)) as a comparison of the ECD protein sequences to a 
6 frame translation of the EST Sequence. Those comparisons 
resulting in a BLAST score 70 (or in some cases 90) or 
greater that did not encode known proteins were clustered 
and assembled into consensus DNA sequences with the 
program "phrap” (Phil Green, University of Washington, 
Seattle, Wash. 
A consensus DNA sequence was assembled relative to 

other EST Sequences, wherein the consensus Sequence is 
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herein designated DNA30954 (SEQ ID NO: 27). Based on 
the DNA30954 consensus sequence, oligonucleotides were 
synthesized to identify by PCR a cDNA library that con 
tained the Sequence of interest and for use as probes to 
isolate a clone of the full-length coding Sequence for 
PRO245. 
A pair of PCR primers (forward and reverse) were syn 

thesized: 
forward PCR primer 5'-ATCGTTGTGAAGTTAG 
TGCCCC-3' (SEQ ID NO: 28) 

reverse PCR primer 5'-ACCTGCGATATCCAACA 
GAATTG-3' (SEQ ID NO: 29) 
Forward and reverse PCR primers generally range from 

20 to 30 nucleotides and are often designed to give a PCR 
product of about 100-1000 bp in length. The probe 
Sequences are typically 40–55 bp in length. In Some cases, 
additional oligonucleotides are Synthesized when the con 
Sensus Sequence is greater than about 1-1.5 kbp. In order to 
screen several libraries for a full-length clone, DNA from the 
libraries was screened by PCR amplification, as per Ausubel 
et al., Current Protocols in Molecular Biology, with the PCR 
primer pair. 

Additionally, a Synthetic oligonucleotide hybridization 
probes was constructed from the consensus DNA30954 
Sequences which had the following nucleotide Sequence: 
Hybridization Probe 
5'-GGAAGAGGATACAGTCACTCTGGAAGTATTAGT 
GGCTCCAGCAGTTCC-3' (SEQ ID NO:30) 
In order to Screen Several libraries for a Source of a 

full-length clone, DNA form the libraries was screened by 
PCR amplification with the PCR primer pair identified 
above. A positive library was then used to isolated clones 
encoding the PRO245 gene using the probe oligonucleotide 
and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated 

from human fetal liver tissue. The cDNA libraries used to 
isolate the cDNA clones were constructed by standard 
methods using commercially available reagents Such as 
those from Invitrogen, San Diego, Cailf. The cDNA was 
primed with oligo dT containing a Not site, linked with 
blunt to SalI hemikinased adaptors, cleaved with Not, sized 
appropriately by gel electrophoresis, and cloned in a defined 
orientation into a Suitable cloning vector (Such as pRKB or 
PRKD; pRK5B is a precursor of pRK5D that does not 
contain the Sfil site; see Holmes et al., Science 253: 
1278–1280 (1991)) in the unique XhoI and NotI sites. 
DNA sequencing of the clones isolated as described above 

gave the full-length DNA sequence for a native Sequence 
PRO245 herein designated as UNQ219 (DNA35638)(SEQ 
ID NO: 8) and the derived protein sequence (SEQID NO: 
9). 
The entire nucleotide sequence of UNQ219 (DNA35638) 

is shown in FIG. 7 (SEQ ID NO: 8). Clone UNQ219 
(DNA35638)(SEQID NO: 8) contains a single open reading 
frame with an apparent translational initiation site at nucle 
otide positions 89–91 Kozak et al., Supra and ending at the 
stop codon at nucleotide positions 1025-1027 (FIG. 7, SEQ 
ID NO: 8). The predicted polypeptide precursor is 312 
amino acids long (FIG. 11)(SEQ ID NO:9). Clone UNQ219 
(DNA35638) has been deposited with the ATCC on Sep. 17, 
1997 and is assigned ATCC deposit No. 209265. 

Example 4 
Inhibition of VEGF Stimulated Proliferation of 

Endothelial Cell Growth 

Bovine adrenal cortical capillary endothelial (ACE) cells 
(from primary culture, maximum 12-14 passages) were 
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plated on 96-well microtiter plates (Amersham Life Science) 
at a density of 500 cells/well per 100 till in low glucose 
DMEM, 10% calf serum, 2 mM glutamine, 1xpen/strept and 
fungizone, supplemented with 3 ng/mL VEGF. Controls 
were plated the same way but some did not include VEGF. 
A test sample of the PRO301 and PRO245 polypeptide was 
added in a 100 ul volume for a 200 mcL final volume. Cells 
were incubated for 6-7 days at 37 C. The media was 
aspirated and the cells washed 1x with PBS. An acid 
phosphatase reaction mixture (100 uL, 0.1 M sodium 
acetate, pH 5.5, 0.1% Triton-100, 10 mM p-nitrophenyl 
phosphate) was added. After incubation for 2 hours at 37 
C., the reaction was stopped by addition of 10 mcL 1N 
NaOH. OD was measured on microtiter plate reader at 405 
nm. Controls were no cells, cells alone, cells+FGF (5 
ng/mL), cells+VEGF (3 ng/mL), cells--VEGF (3 ng/ml)+ 
TGF-f(1 ng/ml), and cells+VEGF (3 ng/mL)+LIF (5 
ng/mL). (TGF-B at a 1 ng/ml concentration is known to 
block 70-90% of VEGF stimulated cell proliferation.) 

The results were assessed by calculating the percentage 
inhibition of VEGF (3 ng/ml) stimulated cells proliferation, 
determined by measuring acid phosphatase activity at ODos 
nm, (1) relative to cells without stimulation, and (2) relative 
to the reference TGF-3 inhibition of VEGF stimulated 
activity. The results, shown in Table 1, are indicative of the 
utility of the PRO301 and PRO245 polypeptide in the 
inhibition of cell growth, especially cancer therapy and 
Specifically in inhibiting tumor angiogenesis. 

TABLE 1. 

% Proliferation 
Compound Tested Concentration relative to control 

DNA40628 protein (SEQ ID NO: 1) 7.0 nM 1.02 
DNA40628 protein (SEQ ID NO: 1) 70.0 nM O.88 
DNA40628 protein (SEQ ID NO: 1) 700.0 nM 0.44 
DNA40628 protein (SEQ ID NO: 1) 0.01% O.92 
DNA40628 protein (SEQ ID NO: 1) 0.1% O.85 
DNA40628 protein (SEQ ID NO: 1) 1.0% O.68 
DNA35638 protein (SEQ ID NO: 9) 0.01% O.76 
DNA35638 protein (SEQ ID NO: 9) 0.1% O.35 
DNA35638 protein (SEQ ID NO: 9) 1.0% O.11 
DNA35638 protein (SEQ ID NO: 9) 0.48 nM 1.03 
DNA35638 protein (SEQ ID NO: 9) 4.8 nM 0.95 
DNA35638 protein (SEQ ID NO: 9) 48.0 nM O.49 

Example 5 
Stimulatory Activity in Mixed Lymphocyte 

Reaction (MLR) Assay 
This Example shows that the polypeptides of the inven 

tion are active as a Stimulator of the proliferation of Stimu 
lated T-lymphocytes. Compounds which Stimulate prolifera 
tion of lymphocytes are useful therapeutically where 
enhancement of an inflammatory response is beneficial. 
Compounds which inhibit proliferation of lymphocytes are 
useful therapeutically where Suppression of inflammatory 
response. A therapeutic agent may take the form of antago 
nists of the polypeptide of the invention, for example, 
murine-human cheimeric, humanized or human antibodies 
against the polypeptide. 
The basic protocol for this assay is described in Current 

Protocol in Immunology, Unit 3.1.2, J. E. Coligan, A. M. 
Kruisbeek, D H Marglies, E M Shevach and W Strober, Eds, 
National Institute of Health, Published by John Wiley & 
Sons, Inc. (1993). 
More Specifically, in one assay variant, peripheral blood 

mononuclear cells (PBMC) are isolated from mammalian 
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individuals, for example a human Volunteer, by leukopher 
esis (one done will supply stimulatory PBMCs, the other 
donor will supply responder PBMCs). If desired, the cells 
are frozen in fetal bovine serum and DMSO after isolation. 
Frozen cells may be thawed overnight in assay media (37 
C., 5% CO2) and then washed and resuspended to 3x10 
cells/ml of assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% 
non-essential amino acids, 1% pyruvate). 
The stimulators of PBMCs are prepared by irradiating the 

cells (about 3000 Rads). The assay is prepared by plating in 
triplicate wells a mixture of: 100 ml of test sample diluted 
to 1% of 0.1%; 50 ul of irradiated stimulator cells and 50 ul 
of responder PBMC cells. 100 lull of cell culture media or 
100 ul of CD4-IgG is used as the control. The wells are then 
incubated at 37 C., 5% CO for 4 days. On day 5, each well 
is pulsed with tritiated thymidine (1.0 mC/well; Amersham). 
After hours the cells are washed 3 times and then the uptake 
of the label is evaluated. 

In another variant of this assay, PBMC's are isolated from 
the spleens of BALB/c mice and C57B6 mice. The cells are 
teased from freshly harvested Spleens in assay media 
(RPMI; 10% fetal bovine serum, 1% penicillin/ 
streptomycin, 1% glutamine, 1% HEPES, 1% non-essential 
amino acids, 1% pyruvate) and the PBMCs are isolated by 
overlaying these cells over Lympholyte M (Organon 
Teknika), centrifuging at 2000 rpm for 20 minutes, collect 
ing and washing the mononuclear cell layer in assay media 
and resuspending the cells to 1x10" cells/ml of assay media. 
The assay is then conducted as described above. The results 
of this assay for compounds of the invention are shown 
below in Table 2. Positive increases over control are con 
sidered positive with increases of greater than or equal to 
180% being preferred. However, any value greater than 
control indicates a Stimulatory effect for the test protein. 

TABLE 2 

Percent Increase 
Compound Concentration over Control 

DNA40628 protein (SEQ ID NO: 1) O.1% 181.7 
DNA40628 protein (SEQ ID NO: 1) 1.0% 187.3 
DNA40628 protein (SEQ ID NO: 1) O.1% 1934 
DNA40628 protein (SEQ ID NO: 1) 1.0% 2O4.1 
DNA45416 protein (SEQ ID NO: 2) O.1% 87.4 
DNA45416 protein (SEQ ID NO: 2) 1.0% 1802 
DNA35638 protein (SEQ ID NO: 9) O.1% 189.7 
DNA35638 protein (SEQ ID NO: 9) O.1% 193.7 
DNA35638 protein (SEQ ID NO: 9) 1.0% 212.5 
DNA35638 protein (SEQ ID NO: 9) 1.0% 3OO.S 

Example 6 

Inflammatory Cell Infiltrates Into Guinea Pig Skin 
The following example shows that the polypeptides of the 

invention are proinflammatory in that they Stimulate inflam 
matory cell infiltrates (i.e., neutrophilic, eosinophilic, mono 
cytic or lymphocytic) into guinea pig skin. The assay 
described herein monitors the capacity of each protein to 
induce an inflammatory cell infiltrate into the Skin of a 
guinea pig. Compounds which Stimulate inflammatory infil 
tration are useful therapeutically were enhancement of an 
inflammatory response is beneficial. Compounds which 
inhibit proliferation of lymphocytes are useful therapeuti 
cally where Suppression of an inflammatory response is 
beneficial. Atherapeutic agent may take the form of antago 
nists of the polypeptides of the invention, for example, 
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murine-human chimeric, humanized or human antibodies 
against the polypeptide. 

Hairless guinea pigs (Charles River Labs) weighing 350 
grams or more are anesthetized with ketamine (75-80 mg/kg 
body weight) and Xylazine (5 mg/kg body weight) intra 
muscularly. The protein Samples are injected intradermally 
onto the backs of each animal at a volume of 100 ul per 
injection Site. There are approximately 16–24 injection Sites 
per animal. One mL of Evans blue dye (1% in physiological 
buffered Saline) is injected intracardially. The animals are 
euthanized after 6 hours. Each skin injection site is biopsied 
and fixed in formalin. The skins are prepared for histopatho 
logical evaluation. Each Site is evaluated for inflammatory 
cell infiltration into the skin. Sites with visible inflammatory 
cells are Scored as positive. Samples inducing an inflamma 
tory cell infiltrate are Scored as proinflammatory Substances. 

TABLE 3 

Compound Proinflammatory activity 

DNA40628 protein (SEQ ID NO: 1) 
DNA45416 protein (SEQ ID NO: 2) 
DNA35638 protein (SEQ ID NO: 9) 
Negative control 

Example 7 

Interaction With Human Neutronhills 

The following Example shows the ability of the polypep 
tides of the invention to bind to human neutrophils, a 
molecule associated with inflammation and the inflamma 
tory response. 

Neutrophils isolated from the blood of human donors 
(PMN) as described in Scan. J. Clin. Lab Invest. Suppl. 97: 
51-76 (1968), were incubated with an Ig-fusion of protein 
encoded by DNA40628 (prepared as discussed in the fol 
lowing examples) or a negative control humanized antibody. 

The PMNs were resuspended in a microfuge tube in PBS 
at a density of 2x10 cell equivalents per condition. The cells 
were washed twice with ice cold PBS and pelleted at 400xg 
between washes. The PMN cells were blocked with 0.5% 
BSA in PBS (blocking reagent) at 4 C. for 1 hour. After the 
incubation, the cells were further washed two additional 
times with blocking reagent. The PMNs were pelleted after 
the final wash and resuspended in 1 ml of blocking buffer at 
0.1 lug/ml in both DNA40628 protein and control antibody. 
The incubation was carried out for 2 hours at 4 C. The PMN 
cells were gently resuspended every 15 minutes on ice, then 
washed and pelleted 5 times in blocking buffer, with each 
wash lasting 5 minutes at 4 C. and pelleting occurring at 
400xg. A 1:1000 dilution of goat and anti-human IgG Fc 
Specific-alkaline phosphatase-conjugated in the blocking 
buffer was then applied to the PMN cells. The PMN cells 
were incubated for 1 hour at 4 C., with gently mixing every 
15 minutes on ice. The PMN cells were then washed 5 times 
with blocking buffer, resuspended in the appropriate Sub 
Strate for alkaline phosphatase and distributed in 4 equi-100 
All aliquots onto a microtiter plate. Color development was 
read at O.D. 405. The results are shown in FIG. 21. 

Example 8 

Dot Blot Tissue Hybridization 
A human RNA master blot (Clontech) was hybridized 

overnight at 65° C. in Expresshyb(R) buffer (Clontech) per 
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the manufacturer's instructions with 100 nM of psoralen 
biotin labeled DNA40628 cDNA probe (SEQ ID NO: 7). 
Streptavidin-alkaline phosphatase was used to detect the 
biotinylated probe. The blot was developed with CDP-star 
Substrate (Ambion) and exposed for various times on 
Biomax film (Kodak). A clDNA hybridization analysis of 
human tissues show that DNA40628 mRNA is expressed in 
many tissues except the cerebellum and spinal cord FIG. 19. 
DNA40628 mRNA is highly expressed in the colon, 
prostate, Stomach, ovary, Salivary gland, kidney, lung, tra 
chea and placenta. 

Example 9 
Gene Product Overexpression 

This example shows that genes encoding various proteins 
indicated in FIG. 20 are overexpressed in colitic colon of 
CRF2-4-/- "knockout' mice. Therapeutic agents may take 
the form of antagonists of the indicated gene products, for 
example, murine-human chimeric, humanized or human 
antibodies thereagainst. 
CRF 2-4 -/- mice (Spencer et al., J. Exp. Med. 187, 

571-578 (1998)), are animals which have a subunit of the 
gene encoding the IL-10 receptor removed. The mice are 
unresponsive to the downregulatory functions of IL-10 for 
macrophage activation, and cannot downregulate response 
to lipopolysaccharide triggering of macrophage TNF-C. 
Secretion. They develop a chronic colitis which can lead to 
colonic adenocarcinoma. 
The probes for the proteins indicated in FIG. 20 were 

created from mRNA templates for the indicated gene prod 
ucts and used in the 5'-nuclease assay (e.g., TaqMan"M) and 
real-time quantitative PCR (e.g., ABI Prizm 7700 Sequence 
Detection SystemTM (Perkin-Elmer, Applied Biosystems 
Division, Foster City, Calif.). The results are resported in 
delta CT units. One unit corresponds to 1 PCR cycle or 
approximately a 2-fold amplification relative to normal, two 
units correspond to 4-fold, 3 units to 8-fold, etc. Quantitation 
was obtained using primers and a TaqManTM fluorescent 
tagged-mRNA derived from the tested inflammatory-related 
gene products indicated in FIG. 20. Regions of the indicated 
gene products which are most likely to contain unique 
nucleic acid Sequences and which are least likely to have 
Spliced out introns are preferred for the primer derivation, 
e.g. 3'-untranslated region. 
The 5'-nuclease assay reaction is a fluorescent PCR-based 

technique which makes use of the 5'-exonuclease activity of 
Taq DNA polymerase enzyme to monitor amplification in 
real time. Two oligonucleotide primers are used to generate 
an amplicon typical of a PCR reaction. A third 
oligonucleotide, or probe, is designed to detect nucleotide 
sequence located between the two PCR primers. The probe 
is non-extendible by Taq DNA polymerase enzyme, and is 
labeled with a reported fluorescent dye and a quencher 
fluorescent dye. Any laser-induced emission from the 
reporter dye is quenched by the quenching dye when the two 
dyes are located close together as they are on the probe. 
During the amplification reaction, the probe is cleaved by 
the Taq DNA polymerase enzyme in a template-dependent 
manner. The resultant probe fragments disasSociate in 
Solution, and the Signal from the release reporter dye is free 
from the quenching effect of the Second fluorophore. One 
molecule of reporter dye is liberated for each new molecule 
Synthesized, and detection of the unquenched reporter dye 
provided the basis for quantitative interpretation of the data. 
The 5'-nuclease procedure is run on a real-time quantita 

tive PCR device such as the ABI Prism 7700TM Sequence 
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Detection. The System consists of a thermocycler, laser, 
charge-coupled device (CCD) camera and computer. The 
System amplifies Samples in a 96-well format on a ther 
mocycler. During amplification, laser-induced fluorescent 
Signal is collected in real-time through fiber optics cables for 
all 96 wells, and detected at the CCD. The system includes 
Software for running the instrument and for analyzing the 
data. 

The 5'-nuclease assay data are initially expressed as Ct, or 
the threshold cycle. This is defined as the cycle at which the 
reporter Signal accumulates above the background level of 
fluorescence. The Ct values are used as quantitative mea 
Surement of the relative number of Starting copies of a 
particular target Sequence in a nucleic acid Sample. 

The results of the mRNA amplification are shown in FIG. 
20. Expression in wild-type animals were compared with 
CRF2.4 KO animals with beta-actin as the reference stan 
dard. Four animals were measured in each group. All four 
KO animals were diagnosed with colitis and in addition, 
three of these had colon adenocarcinoma. 

FIG. 18 shows that JAM mRNA is increased 3.3-fold in 
the colon of CRF2-4-/- mice with colitis. These mice are 
IL-10 receptor knock outs that develop a Spontaneous colitis 
mediated by lymphocytes, monocytes and neutrophils. 
IL-10 Suppresses the inflammatory response by modulating 
expression of certain inflammatory cytokines. 

As a result, it is likely that PRO301, PRO362 and 
PRO245 would also have elevated expression in inflamma 
tory human disease, Such as inflammatory bowel disease and 
other inflammatory diseases of the gut. 

Example 10 

Induction of Endothelial Cell Apoptosis 

The ability of the polypeptides of the invention to induce 
apoptosis in endothelial cells was tested in human venous 
umbilical vein endothelial cells (HUVEC, Cell Systems). 
The first day, the cells were plated on 96-well microtiter 
plates (Amersham Life Sciences, cytostar-T Scintillating 
microplate, RPNO160, sterile, tissue-culture treated, indi 
vidually wrapped), in 10% serum (CSG-medium, Cell 
Systems), at a density of 2x104 cells per well in a total 
volume of 100 ul. The second day, PRO301 and PRO245 
polypeptide encoded by DNA40628 and DNA35638, 
respectively, was added in triplicate at dilutions of 1%, 
0.33% and 0.11%. On the third day, the ability of the 
PRO301 and PRO245 polypeptides to induce apoptosis was 
determined using a commercially available kit, Apoptosis 
Detection Kit (R&D Systems, Minnesota) in which annexin 
V, a member of the calcium and phospholipid binding 
proteins, is used to detect apoptosis, following the protocol 
recommended by the manufacturer. Fluroescein-labeled 
annexin V and propidium iodide were added to the cells. 
Analysis was performed with cytometers equipped with a 
Single laser emitting excitation light at 488 nm. In this test, 
live cells will not stain with either fluorochrome, necrotic 
cells will Stain with both fluorochromes, and cells undergo 
ing apoptosis will stain only with the annexin V-FITC 
reagent. The annexin V-FITC generated Signal was detected 
in the FITC signal detector. The results are indicated in the 
Table 4 below. 
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TABLE 4 

% over 
background 

Compound tested Concentration fluorescence 

DNA40628 protein (SEQ ID NO: 1) 0.11% 115.8 
DNA40628 protein (SEQ ID NO: 1) 0.33% 199.3 
DNA40628 protein (SEQ ID NO: 1) 1.0% 335.6 
DNA35638 protein (SEQ ID NO: 9) 0.11% 77.6 
DNA35638 protein (SEQ ID NO: 9) 0.33% 143.7 
DNA35638 protein (SEQ ID NO: 9) 1.0% 146.0 
DNA35638 protein (SEQ ID NO: 9) 6.82 nM 67.2 
DNA35638 protein (SEQ ID NO: 9) 20.46 nM 102.6 
DNA35638 protein (SEQ ID NO: 9) 62.0 nM 118.8 

The ability of the protein compounds of the invention to 
induce endothelial cell apoptosis, particularly in combina 
tion with the disruption of cell junction formation as indi 
cated in Example 4 is indicative that the compounds play 
roles in cell adhesion and transmigration. Similar to murine 
JAM, the compounds are likely cell junction molecules in 
epithelia and endothelia, which explains their broad tissue 
distribution. The disruption of the induction of endothelial 
cell apoptosis Supports a role in cell growth and apoptosis. 

Example 11 

In Vitro Antitumor Assay 
The antiproliferative activity of the PRO301 and PRO362 

polypeptides of the invention was determined in the 
investigational, disease-orientated in vitro anti-cancer drug 
discovery assay of the National Cancer Institute (NCI), 
using sulforhodamine B (SRB) dye binding assay essentially 
as described by Skehan et al., J. Natl. Cancer Inst. 82: 
1107–1112 (1990). The 60 tumor cell lines employed in this 
study (“the NCI panel”) as well as conditions for their 
maintenance and culture in vitro have been described by 
Monks et al., J. Natl. Cancer Inst. 83: 757-766 (1991). The 
purpose of this Screen is to initially evaluate the cytotoxic 
and/or cytostatic activity of the test compounds against 
different types of tumors (Monks et al., Supra, Boyd, Can 
cer. Princ. Pract. Oncol. Update 3(10): 1-12 (1989)). 

Cell from approximately 60 human tumor cell lines were 
harvested with trypsin/EDTA (Gibco), washed once, resus 
pended in IMEM and their viability was determined. The 
cell Suspensions were added by pipet (100 u, volume) into 
separate 96-well microtiter plates. The cell density for the 
60-day incubation was less than for the 20 day incubation to 
prevent overgrowth. Inoculates were allowed a preincuba 
tion period of 24 hours at 37 C. for stabilization. Dilutions 
at twice the intended test concentration were added at time 
Zero in 100 ml aliquots to the microtiter plates wells (1:2 
dilution). Test compounds were evaluated at give half-log 
dilutions (1000 to 100,000 fold). Incubations took place for 
two days and six days in a 5% CO atmosphere and 100% 
humidity. 

After incubation, the medium was removed and the cells 
were fixed in 0.1 ml of 10% trichloroacetic acid at 40 C. 
The plates were rinsed five times with deionized water, 
dried, stained for 30 minutes with 0.1 ml of 0.4% sulfor 
hodamine B dye (Sigma) dissolved in 1% acetic acid, rinsed 
four times with 1% acetic acid to remove unbound dye, 
dried, and the stain was extracted for five minutes with 0.1 
ml of 10 mM Tris base tris(hydroxymethyl)aminomethane), 
pH 10.5. The absorbance (OD) of sulforhodamine B at 492 
nm was measured using a computer-interfaced, 96-well 
microtiter plate reader. 
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A test Sample is considered positive if it shows at least 
50% growth inhibitory effect at one or more concentrations. 
The results are shown in the following tables, where the 
abbreviations are as follows: 
NSCL=non-Small lung carcinoma 
CNS=central nervous system 
Leuk=leukemia 

TABLE 5 

64 
0.1% sodium pyrophosphate, 50 mM sodium phosphate, pH 
6.8, 2xDenhardt's solution, and 10% dextran Sulfate at 42 
C. for 20 hours. Washing of the filters is performed in an 
aqueous solution of 0.1XSSC and 0.1% SDS at 42° C. 
DNAS having a desired sequence identity with the DNA 

encoding a full-length native sequence PRO301, PRO362 or 

Tumor cell line 

Test compound Concentration Length of assay Type Designation 

DNA40628 protein 0.075 nM 6 Colon HCC-2998 
(SEQ ID NO: 1) Melanoma M14 
DNA40638 protein 700 nM 6 Melanoma M14 
(SEQ ID NO: 1) 
DNA40628 protein 152 nM 6 Colon SR 
(SEQ ID NO: 1) Melanoma LOX IMVI 
DNA40628 protein 15.2 nM 6 Melanoma LOX IMVI 

(SEQ ID NO: 1) 
DNA40628 protein 0.85 nM 6 NSCL HOP62 
(SEQ ID NO: 1) Ovarian OVCAR-3 

Prostate PC3 
DNA45416 protein 15 nM 2 Ovarian SK-OV-3 
(SEQ ID NO: 2) 
DNA45416 protein 15 nM 6 NSCL NC-H.322M 
(SEQ ID NO: 2) Prostate PC-3 
DNA45416 protein 4.7 nM 6 Melanoma LOX IMVI 
(SEQ ID NO: 2) 
DNA45416 protein 47 nM 6 NSCL NC-H.322M 
(SEQ ID NO: 2) Colon Colo 205 
DNA45416 protein 152 nM 2 CNS SR-295 
(SEQ ID NO: 2) Breast TO47D 
DNA45416 protein 152 nM 6 Leuk SR, HL-60 (TB), MOLT-4, 
(SEQ ID NO: 2) K-562 

NSCL NCI-H23, EKVX 
Colon HCC-2998 
CNS U251 
Melanoma UACC-62, UACC-257, 

LOX IMV 
DNA35638 protein 0.35 nM 2 NSCL HOP92 
(SEQ ID NO: 9) Ovarian OVCAR4 
DNA35638 protein 0.35 nM 2 Leuk SR 
(SEQ ID NO: 9) 
DNA35638 protein 0.35 nM 6 Colon HCC-2998 
(SEQ ID NO: 9) 
DNA35638 protein 3.5 nM 6 Leuk SR 
(SEQ ID NO: 9) Colon SW-62O 
DNA35638 protein 6.2 nM 6 Colon HCT-116 
(SEQ ID NO: 9) 
DNA35638 protein 6.2 nM 6 Leuk RPM-8226 
(SEQ ID NO: 9) 

Example 12 PRO245 can then be identified using standard techniques 

Use of PRO301, PRO362 or PRO245 as a 
Hybridization Probe 

The following method describes use of a nucleotide 
sequence encoding a PRO301, PRO362 or PRO245 as a 
hybridization probe. 
DNA comprising the coding Sequence of native Sequence 

PRO301, PRO362 or PRO245 (as shown in FIGS. 5–7, SEQ 
ID NO: 11, 7 and 8), respectively, is employed as a probe to 
Screen for homologous DNAS (Such as those encoding 
naturally-occurring variants of PRO301, PRO362 or 
PRO245, respectively) in human tissue cDNA libraries or 
human tissue genomic libraries. 

Hybridization and washing of filters containing either 
library DNAS is performed under the following high strin 
gency conditions. Hybridization of radiolabeled PRO301-, 
PRO362- or PRO245-derived probe to the filters is per 
formed in a solution of 50% formamide, 5xSSC, 0.1% SDS, 
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known in the art. 

Example 13 

Expression of PRO301, PRO362 or PRO245 in E. 
coli 

This example illustrateS preparation of an unglycosylated 
form of PRO301, PRO362 or PRO245 by recombinant 
expression in E. coli. 
The DNA sequence encoding PRO301, PRO362 or 

PRO245 is initially amplified using selected PCR primers. 
The primerS Should contain restriction enzyme sites which 
correspond to the restriction enzyme sites on the Selected 
expression vector. A variety of expression vectors may be 
employed. An example of a suitable vector is pBR322 
(derived from E. coli; see Bolivar et al., Gene, 2.95 (1977)) 
which contains genes for amplicillin and tetracycline resis 
tance. The vector is digested with restriction enzyme and 
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dephosphorylated. The PCR amplified sequences are then 
ligated into the vector. The vector will preferably include 
Sequences which encode for an antibiotic resistance gene, a 
trp promoter, a polyhis leader (including the first six STII 
codons, polyhis sequence, and enterokinase cleavage site), 
the PRO301, PRO362 or PRO245 coding region, lambda 
transcriptional terminator, and an argu gene. 

The ligation mixture is, then used to transform a Selected 
E. coli strain using the methods described in Sambrook et 
al., Supra. Transformants are identified by their ability to 
grow on LB plates and antibiotic resistant colonies are then 
selected. Plasmid DNA can be isolated and confirmed by 
restriction analysis and DNA sequencing. 

Selected clones can be grown overnight in liquid culture 
medium such as LB broth supplemented with antibiotics. 
The overnight culture may Subsequently be used to inoculate 
a larger Scale culture. The cells are then grown to a desired 
optical density, during which the expression promoter is 
turned on. 

After culturing the cells for Several more hours, the cells 
can be harvested by centrifugation. The cell pellet obtained 
by the centrifugation can be Solubilized using various agents 
known in the art, and the solubilized PRO301, PRO362 or 
PRO245 protein can then be purified using a metal chelating 
column under conditions that allow tight binding of the 
protein. 
PRO301 was expressed in E. coli in a poly-His tagged 

form, using the following procedure. The DNA encoding 
PRO301 was initially amplified using selected PCR primers. 
The primers contained restriction enzyme Sites which cor 
respond to the restriction enzyme sites on the Selected 
expression vector, and other useful sequences providing for 
efficient and reliable translation initiation, rapid purification 
on a metal chelation column, and proteolytic removal with 
enterokinase. The PCR-amplified, poly-His tagged 
Sequences were then ligated into an expression vector, which 
was used to transform an E. coli host based on strain 52 
(W3110 fuh A(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). 
Transformants were first grown in LB containing 50 mg/ml 
carbenicillin at 30° C. with shaking until an O.D.600 of 3-5 
was reached. Cultures were then diluted 50-100 fold into 
CRAP media (prepared by mixing 3.57 g (NHA)SO, 0.71 
g sodium citrate 2H2O, 1.07 g. KCl, 5.36 g Difco yeast 
extract, 5.36 g Sheffield hycase SF in 500 mL water, as well 
as 110 mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM 
MgSO) and grown for approximately 20–30 hours at 30° C. 
with shakin. Samples were removed to verify expression by 
SDS-PAGE analysis, and the bulk culture is centrifuged to 
pellet the cells. Cell pellets were frozen until purification and 
refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10g pellets) 
was resuspended in 10 volumes (w/v) in 7 M guanidine, 20 
mM Tris, pH 8 buffer. Solid sodium sulfite and sodium 
tetrathionate is added to make final concentrations of 0.1M 
and 0.02 M, respectively, and the solution was stirred 
overnight at 4 C. This step results in a denatured protein 
with all cysteine residues blocked by sulfitolization. The 
solution was centrifuged at 40,000 rpm in a Beckman 
Ultracentrifuge for 30 min. The Supernatant was diluted with 
3-5 volumes of metal chelate column buffer (6 M guanidine, 
20 mM Tris, pH 7.4) and filtered through 0.22 micron filters 
to clarify. Depending the clarified extract was loaded onto a 
5 ml Qiagen Ni-NTA metal chelate column equilibrated in 
the metal chelate column buffer. The column was washed 
with additional buffer containing 50 mM imidazole 
(Calbiochem, Utrol grade), pH 7.4. The protein was eluted 
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with buffer containing 250 mM imidazole. Fractions con 
taining the desired protein were pooled and Stored at 4 C. 
Protein concentration was estimated by its absorbance at 280 
nm using the calculated extinction coefficient based on its 
amino acid Sequence. 
The protein was refolded by diluting sample slowly into 

freshly prepared refolding buffer consisting of: 20 mM Tris, 
pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM 
glycine and 1 mM EDTA. Refolding volumes were chosen 
so that the final protein concentration was between 50 to 100 
micrograms/ml. The refolding Solution was stirred gently at 
4 C. for 12-36 hours. The refolding reaction was quenched 
by the addition of TFA to a final concentration of 0.4% (pH 
of approximately 3). Before further purification of the 
protein, the solution was filtered through a 0.22 micron filter 
and acetonitrile was added to 2-10% final concentration. 
The refolded protein was chromatographed on a Poros RI/H 
reversed phase column using a mobile buffer of 0.1% TFA 
with elution with a gradient of acetonitrile from 10 to 80%. 
Aliquots of fractions with A280 absorbance were analyzed 
on SDS polyacrylamide gels and fractions containing homo 
geneous refolded protein were pooled. Generally, the prop 
erly refolded Species of most proteins are eluted at the lowest 
concentrations of acetonitrile Since those Species are the 
most compact with their hydrophobic interiors shielded from 
interaction with the reversed phase resin. Aggregated Spe 
cies are usually eluted at higher acetonitrile concentrations. 
In addition to resolving misfolded forms of proteins from the 
desired form, the reversed phase Step also removes endot 
oxin from the Samples. 

Fractions containing the desired folded PRO301 protein, 
respectively, were pooled and the acetonitrile removed using 
a gentle stream of nitrogen directed at the Solution. Proteins 
were formulated into 20 mM Hepes, pH 6.8 with 0.14 M 
Sodium chloride and 4% mannitol by dialysis or by gel 
filtration using G25 Superfine (Pharmacia) resins equili 
brated in the formulation buffer and sterile filtered. 

Example 14 

Expression of PRO301, PRO362 or PRO245 in 
Mammalian Cells 

This example illustrates preparation of a glycosylated 
form of a PRO301, PRO362 or PRO245 by recombinant 
expression in mammalian cells. 
The vector, pRKS (see EP307,247, published Mar. 15, 

1989), is employed as the expression vector. Optionally, the 
PRO301, PRO362 or PRO245 DNA is ligated into pRK5 
with Selected restriction enzymes to allow insertion of the 
PRO301, PRO362 or PRO245 DNA using ligation methods 
Such as described in Sambrook et al., Supra. The resulting 
vector is called pRK5-PRO301, pRK5-PRO362 or pRK5 
PRO245, respectively. 

In one embodiment, the selected host cells may be 293 
cells. Human 293 cells (ATCC CCL 1573) are grown to 
confluence in tissue culture plates in medium Such as 
DMEM Supplemented with fetal calf serum and optionally, 
nutrient components and/or antibiotics. About 10 ug pRK5 
PRO301, pRK5-PRO362 or pRK5-PRO245 DNA is mixed 
with about 1 lug DNA encoding the VA RNA gene 
Thimmappaya et al., Cell, 31:543 (1982) and dissolved in 
500 ul of 1 mM Tris-HCl, 0.1 mM EDTA, 0.227 M CaCl. 
To this mixture is added, dropwise, 500 ul of 50 mM HEPES 
(pH 7.35), 280 mM NaCl, 1.5 mM NaPO, and a precipitate 
is allowed to form for 10 minutes at 25 C. The precipitate 
is suspended and added to the 293 cells and allowed to settle 
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for about four hours at 37 C. The culture medium is 
aspirated off and 2 ml of 20% glycerol in PBS is added for 
30 seconds. The 293 cells are then washed with serum free 
medium, fresh medium is added and the cells are incubated 
for about 5 days. 

Approximately 24 hours after the transfections, the cul 
ture medium is removed and replaced with culture medium 
(alone) or culture medium containing 200 uCi/ml S 
cysteine and 200 uCi/ml S-methionine. After a 12 hour 
incubation, the conditioned medium is collected, concen 
trated on a spin filter, and loaded onto a 15% SDS gel. The 
processed gel may be dried and exposed to film for a 
selected period of time to reveal the presence of PRO301, 
PRO362 or PRO245 polypeptide. The cultures containing 
transfected cells may undergo further incubation (in Serum 
free medium) and the medium is tested in Selected bioassays. 

In an alternative technique, PRO301, PRO362 or PRO245 
DNA may be introduced into 293 cells transiently using the 
dextran Sulfate method described by Somparyrac et al., 
Proc. Natl. Acad. Scd., 12:7575 (1981). 293 cells are grown 
to maximal density in a spinner flask and 700 ug pRK5 
PRO301, pRK5-PRO362 or pRK5-PRO245 DNA is added. 
The cells are first concentrated from the spinner flask by 
centrifugation and washed with PBS. The DNA-dextran 
precipitate is incubated on the cell pellet for four hours. The 
cells are treated with 20% glycerol for 90 seconds, washed 
with tissue culture medium, and re-introduced into the 
Spinner flask containing tissue culture medium, 5 lug/ml 
bovine insulin and 0.1 lug/ml bovine transferring. After about 
four days, the conditioned media is centrifuged and filtered 
to remove cells and debris. The Sample containing expressed 
PRO301, PRO362 or PRO245 can then be concentrated and 
purified by any Selected method, Such as dialysis and/or 
column chromatography. 

In another embodiment, PRO301, PRO362 or PRO245 
can be expressed in CHO cells. The pRKS-PRO301, pRK5 
PRO362 or pRK5-PRO245 can be transfected into CHO 
cells using known reagents Such as CaPO or DEAE 
dextran. AS described above, the cell cultures can be 
incubated, and the medium replaced with culture medium 
(alone) or medium containing a radiolabel Such as S 
methionine. After determining the presence of PRO301, 
PRO362 or PRO245 polypeptide, the culture medium may 
be replaced with serum free medium. Preferably, the cultures 
are incubated for about 6 days, and then the conditioned 
medium is harvested. The medium containing the expressed 
PRO301, PRO362 or PRO245 can then be concentrated and 
purified by any Selected method. 

Epitope lagged PRO301, PRO362 or PRO245 may also 
be expressed in host CHO cells. The PRO301, PRO362 or 
PRO245 may be subcloned out of the pRK5 vector. The 
subclone insert can undergo PCR to fuse in frame with a 
Selected epitope tag Such as a poly-his tag into a Baculovirus 
expression vector. The poly-his tagged PRO301, PRO362 or 
PRO245 insert can then be Subcloned into a SV40 driven 
vector containing a selection marker Such as DHFR for 
selection of stable clones. Finally, the CHO cells can be 
transfected (as described above) with the SV40 driven 
vector. Labeling may be performed, as described above, to 
Verify expression. The culture medium containing the 
expressed poly-His tagged PRO301, PRO362 or PRO245 
can then be concentrated and purified by any Selected 
method, such as by Ni"-chelate affinity chromatography. 
PRO301, PRO362 and PRO245 were expressed in CHO 

cells by both a transient and Stable expression procedure. 
Stable expression in CHO cells was performed using the 

following procedure. The proteins were expressed as an IgG 
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construct (immunoadhesin), in which the coding sequences 
for the Soluble forms (e.g. extracellular domains) of the 
respective proteins were fused to an IgG1 constant region 
Sequence containing the hinge, CH2 and CH2 domains 
and/or as a poly-His tagged form. 

Following PCR amplification, the respective DNAS were 
Subcdoned in a CHO expression vector using Standard 
techniques as described in Ausubel et al., Current Protocols 
of Molecular Biology, Unit 3.16, John Wiley and Sons 
(1997). CHO expression vectors are constructed to have 
compatible restriction sites 5' and 3' of the DNA of interest 
to allow the convenient shuttling of cDNAs. The vector 
used expression in CHO cells is as described in Lucas et al., 
Nucl. Acids Res. 24: 9 (1774–1779 (1996), and uses the 
SV40 early promoter/enhancer to drive expression of the 
cDNA of interest and dihydrofolate reductase (DHFR). 
DHFR expression permits selection for stable maintenance 
of the plasmid, following transfection. 

Twelve micrograms of the desired plasmid DNA were 
introduced into approximately 10 million CHO cells using 
commercially available transfection reagents Superfect(R) 
(Quiagen), Dosper(R) or Fugene(R) (Boehringer Mannheim). 
The cells were grown and described in Lucas et al., Supra. 
Approximately 3x107 cells are frozen in an ampule for 
further growth and production as described below. 
The ampules containing the plasmid DNA were thawed 

by placement into water bath and mixed by vortexing. The 
contents were pipetted into a centrifuge tube containing 10 
mLs of media and centrifuged at 1000 rpm for 5 minutes. 
The Supernatant was aspirated and the cells were resus 
pended in 10 mL of selective media (0.2 um filtered PS20 
with 5% 0.2 um diafiltered fetal bovine serum). The cells 
were then aliquoted into a 100 mL spinner containing 90 mL 
of selective media. After 1-2 days, the cells were transferred 
into a 250 mL spinner filled with 150 mL selective growth 
medium and incubated at 37 C. After another 2-3 days, a 
250 mL, 500 mL and 2000 mL spinners were seeded with 
3x105 cells/mL. The cell media was exchanged with fresh 
media by centrifugation and resuspension in production 
medium. Although any suitable CHO media may be 
employed, a production medium described in U.S. Pat. No. 
5,122,469, issued Jun. 16, 1992 was actually used. 3L 
production spinner is seeded at 1.2x10 cells/mL. On day 
0, the cell number and pH were determined. On day 1, the 
Spinner was Sampled and Sparging with filtered air was 
commenced. On day 2, the Spinner was Sampled, the tem 
perature shifted to 33 C., and 30 mL of 500 g/L glucose and 
0.6 mL of 10% antifoam (e.g., 35% polydimethylsiloxane 
emulsion, Dow Corning 365 Medical Grade Emulsion). 
Throughout the production, pH was adjusted as necessary to 
keep at around 7.2. After 10 days, or until viability dropped 
below 70%, the cell culture was harvested by centrifugation 
and filtering through a 0.22 um filter. The filtrate was either 
stored at 4 C. or immediately loaded onto columns for 
purification. 

For the poly-His tagged constructs, the proteins were 
purified using a Ni-NTA column (Qiagen). Before 
purification, imidazole was added to the conditioned media 
to a concentration of 5 mM. The conditioned media was 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM 
Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM 
imidazole at a flow rate of 4-5 ml/min. at 4 C. After 
loading, the column was washed with additional equilibra 
tion buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein 
was Subsequently desalted into a storagebuffer containing 10 
mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with a 
25 ml G25 Superfine (Pharmacia) column and stored at -80 
C. 
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Immunoadhesin (Fc containing) constructs of were puri 
fied from the conditioned media as follows. The conditioned 
medium was pumped onto a 5 ml Protein A column 
(Pharmacia) which had been equilibrated in 20 mM Na 
phosphate buffer, pH 6.8. After loading, the column was 
washed extensively with equilibration buffer before elution 
with 100 mM citric acid, pH 3.5. The eluted protein was 
immediately neutralized by collecting 1 ml fractions into 
tubes containing 275 u of 1 M Tris buffer, pH 9. The highly 
purified protein was Subsequently desalted into Storage 
buffer as described above for the poly-His tagged proteins. 
The homogeneity was assessed by SDS polyacrylamide gels 
and by N-terminal amino acid Sequencing by Edman deg 
radation. 

PRO301, PRO362 and PRO245 was also produced by 
transient expression in COS cells. 

Example 15 

Expression of PRO301, PRO362 or PRO245 in Yeast 
The following method describes recombinant expression 

of PRO301, PRO362 or PRO245 in yeast. 
First, yeast expression vectors are constructed for intra 

cellular production or secretion of PRO301, PRO362 or 
PRO245 from the ADH2/GAPDH promoter. DNA encoding 
PRO301, PRO362 or PRO245, a selected signal peptide and 
the promoter is inserted into Suitable restriction enzyme Sites 
in the Selected plasmid to direct intracellular expression of 
PRO301, PRO362 or PRO245. For secretion, DNA encod 
ing PRO301, PRO362 or PRO245 can be cloned into the 
selected plasmid, together with DNA encoding the ADH2/ 
GAPDH promoter, the yeast alpha-factor Secretory Sig 
nauleader Sequence, and linker Sequences (if needed) for 
expression of PRO301, PRO362 or PRO245. 

Yeast cells, Such as yeast Strain AB110, can then be 
transformed with the expression plasmids described above 
and cultured in Selected fermentation media. The trans 
formed yeast Supernatants can be analyzed by precipitation 
with 10% trichloroacetic acid and separation by SDS-PAGE, 
followed by staining of the gels with Coomassie Blue stain. 

Recombinant PRO301, PRO362 or PRO245 can Subse 
quently be isolated and purified by removing the yeast cells 
from the fermentation medium by centrifugation and then 
concentrating the medium using Selected cartridge filters. 
The concentrate containing PRO301, PRO362 or PRO245 
may further be purified using Selected column chromatog 
raphy resins. 

Example 16 

Expression of PRO301, PRO362 or PRO245 in 
Baculovirus-Infected Insect Cells 

The following method describes recombinant expression 
of PRO301, PRO362 or PRO245 in Baculovirus-infected 
insect cells. 

The PRO301, PRO362 or PRO245 is fused upstream of 
an epitope tag contained with a baculovirus expression 
vector. Such epitope tags include poly-his tags and immu 
noglobulin tags (like Fc regions of IgG). A variety of 
plasmids may be employed, including plasmids derived 
from commercially available plasmids such as pVL1393 
(Novagen). Briefly, the PRO301, PRO362 or PRO245 or the 
desired portion of the PRO301, PRO362 or PRO245 (such 
as the Sequence encoding the extracellular domain of a 
transmembrane protein) is amplified by PCR with primers 
complementary to the 5' and 3' regions. The 5' primer may 
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incorporate flanking (Selected) restriction enzyme sites. The 
product is then digested with those Selected restriction 
enzymes and Subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting 
the above plasmid and BaculoGold(R) virus DNA 
(Pharmingen) into Spodoptera frugiperda (“Sf9”) cells 
(ATCC CRL 1711) using lipofectin (commercially available 
from GIBCO-BRL). After 4–5 days of incubation at 28°C., 
the released viruses are harvested and used for further 
amplifications. Viral infection and protein expression is 
performed as described by O'Reilley et al., Baculovirus 
expression vectors: A laboratory Manual, Oxford: Oxford 
University Press (1994). 

Expressed poly-his tagged PRO301, PRO362 or PRO245 
can then be purified, for example, by Ni"-chelate affinity 
chromatography as follows. Extracts are prepared from 
recombinant virus-infected Sf9 cells as described by Rupert 
et al., Nature, 362:175–179 (1993). Briefly, Sf9 cells are 
washed, resuspended in Sonication buffer (25 mL Hepes, pH 
7.9; 12.5 mM MgCl; 0.1 mM EDTA; 10% Glycerol; 0.1% 
NP-40; 0.4 M KCl), and Sonicated twice for 20 seconds on 
ice. The Sonicates are cleared by centrifugation, and the 
supematant is diluted 50-fold in loading buffer (50 mM 
phosphate, 300 mM NaCl, 10% Glycerol, pH 7.8) and 
filtered through a 0.45 Fm filter. A Ni"-NTA agarose 
column (commercially available from Qiagen) is prepared 
with a bed volume of 5 mL, washed with 25 mL of water and 
equilibrated with 25 mL of loading buffer. The filtered cell 
extract is loaded onto the column at 0.5 mL per minute. The 
column is washed to baseline Aso with loading buffer, at 
which point fraction collection is started. Next, the column 
is washed with a secondary wash buffer (50 mM phosphate; 
300 mM NaCl, 10% Glycerol, pH 6.0), which elutes non 
Specifically bound protein. After reaching Aso baseline 
again, the column is developed with a 0 to 500 mM 
Imidazole gradient in the secondary wash buffer. One mL 
fractions are collected and analyzed by SDS-PAGE and 
silver staining or western blot with Ni"-NTA-conjugated to 
alkaline phosphatase (Qiagen). Fractions containing the 
eluted Hiso-tagged PRO301, PRO362 or PRO245 are 
pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc 
tagged) PRO301, PRO362 or PRO245 can be performed 
using known chromatography techniques, including for 
instance, Protein A or protein G column chromatography. 
PRO301, PRO362 and PRO245 were expressed in bacu 

lovirus infected Sf9 insect cells. While the expression was 
actually performed in a 0.5-2 L Scale, it can be readily Scaled 
up for larger (e.g. 8 L) preparations. The proteins were 
expressed as an IgG construct (immunoadhesin), in which 
the protein extracellular region was fused to an IgG1 con 
Stant region Sequence containing the hinge, CH2 and CH3 
domains and/or in poly-His tagged forms. 

Following PCR amplification, the respective coding 
Sequences were Subcloned into a baculovirus expression 
vector (pb.PH.IgG for IgG fusions and pb.PH.Hisc for 
poly-His tanged proteins), and the vector and Baculogold(R) 
baculovirus DNA (Pharmingen) were co-transfected into 
105 Spodoptera frugiperda (“Sf9”) cells (ATCC CRL 1711), 
using Lipofectin (Gibco BRL). pb.PH.IgG and pb.PH.His 
are modifications of the commercially available baculovirus 
expression vector pVL1393 (Pharmingen), with modified 
polylinker regions to include the His or Fc tag Sequences. 
The cells were grown in Hink's TNM-FH medium supple 
mented with 10% FBS (Hyclone). Cells were incubated for 
5 days at 28 C. The Supernatant was harvested and Subse 
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quently used for the first viral amplification by infecting Sf9 
cells in Hink's TNM-FH medium supplemented with 10% 
FBS at an approximate multiplicity of infection (MOI) of 10. 
Cells were incubated for 3 days at 28 C. The Supernatant 
was harvested and the expression of the constructs in the 
baculovirus expression vector was determined by batch 
binding of 1 ml of Supernatant to 25 mL of Ni-NTA beads 
(QIAGEN) for histidine tagged proteins or Protein-A 
Sepharose CL-4B beads (Pharmacia) for IgG tagged pro 
teins followed by SDS-PAGE analysis comparing to a 
known concentration of protein Standard by Coomassie blue 
Staining. 

The first Viral amplification Supernatant was used to infect 
a spinner culture (500 ml) of Sf9 cells grown in ESF-921 
medium (Expression Systems LLC) at an approximate MOI 
of 0.1. Cells were incubated for 3 days at 28° C. The 
Supernatant was harvested and filtered. Batch binding and 
SDS-PAGE analysis was repeated, as necessary, until 
expression of the Spinner culture was confirmed. 
The conditioned medium from the transfected cells (0.5 to 

3 L) was harvested by centrifugation to remove the cells and 
filtered through 0.22 micron filters. For the poly-His tagged 
constructs, the protein construct were purified using a 
Ni-NTA column (Qiagen). Before purification, imidazole 
was added to the conditioned media to a concentration of 5 
mM. The conditioned media were pumped onto a 6 ml 
Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, 
buffer containing 0.3 MNaCl and 5 mM imidazole at a flow 
rate of 4-5 ml/min. at 4 C. After loading, the column was 
washed with additional equilibration buffer and the protein 
eluted with equilibration buffer containing 0.25 M imida 
Zole. The highly purified protein was Subsequently desalted 
into a storage buffer containing 10 mM Hepes, 0.14MNaCl 
and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine 
(Pharmacia) column and stored at -80° C. 

lmmunoadhesin (Fc containing) constructs of proteins 
were purified from the conditioned media as follows. The 
conditioned media were pumped onto a 5 ml Protein A 
column (Pharmacia) which had been equilibrated in 20 mM 
Naphosphate buffer, pH 6.8. After loading, the column was 
washed extensively with equilibration buffer before elution 
with 100 mM citric acid, pH 3.5. The eluted protein was 
immediately neutralized by collecting 1 ml fractions into 
tubes containing 275 mL of IM Tris buffer, pH 9. The highly 
purified protein was Subsequently desalted into Storage 
buffer as described above for the poly-His tagged proteins. 
The homogeneity of the proteins was verified by SDS 
polyacrylamide gel (PEG) electrophoresis and N-terminal 
amino acid Sequencing by Edman degradation. 
PRO301, PRO362 and PRO245 were also expressed in 

baculovirus infected High-5 cells using an analogous pro 
cedure. High-5 cells were grown to a confluency of 50% at 
27 C., no CO2, no penicillin and no Streptomycin. For each 
150 mm plate, 30 lug of p. based vector containing 
PRO301, PRO362 or PRO245 was mixed with 1 ml Ex-Cell 
medium (Media: Ex-cell 401, 1/100L-GluJRH Biosciences, 
#14401-78P, note: medium is light sensitive), and in a 
separate tube, 100 ul of Cell I ectin (GibcoBRL #10362-010) 
was mixed with 1 ml of Ec-Cell medium. The p. 1-1 and 
pIE1-2 vectors are designed for constitutive expression of 
recombinant proteins from the baculovirus ie 1 promoter in 
stably-transformed insect cells (Cartier, J. L., et al., J. Virol. 
68 7728-7737)(1994). The plasmids differ only in the ori 
entation of the multiple cloning Sites and contain all pro 
moter Sequences known to be important for ie 1-mediated 
gene expression in uninfected insect cells as well as the hr5 
enhancer element. p. 1-1 and pe1-2 include be ie 1 trans 
lation initiation site and can be used to produce fuision 
proteins. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

72 
The two solutions were combined and allowed to incubate 

at room temperature for 15 minutes. 8 ml of Ex-Cell media 
was added to the 2 ml of DNA/CellFectin mix and is layered 
on High-5 cells previously washed with Ex-Cell media. The 
plate was incubated in darkness for 1 hour at room tem 
perature. The DNA/CellFectin mix was aspirated, and the 
cells washed once with Ex-Cell to remove excess Cellfectin. 
Fresh Ex-cell medium (30 ml) was added and the cells 
incubated for 3 days at 28°C. The Supernatent was harvested 
and the expression of PRO301, PRO362 or PRO245 was 
determined by batch binding in a manner Similar to that 
described for Sf9 cells. 

Example 17 

Preparation of Antibodies that Bind PRO301, 
PRO362 and PRO245 

This example illustrates preparation of monoclonal anti 
bodies which can specifically bind PRO301, PRO362 and 
PRO245. 

Techniques for producing the monoclonal antibodies are 
known in the art and are described for instance, in Goding, 
Supra. Immunogens that may be employed include purified 
PRO301, PRO362 and PRO245, fusion proteins containing 
PRO301, PRO362 and PRO245, and cells expressing 
recombinant PRO301, PRO362 and PRO245 on the cell 
Surface. Selection of the immunogen can be made by the 
skilled artisan without undue experimentation. 

Mice, Such as BALB/c, are immunized with the PRO301, 
PRO362 and PRO245 immunogen emulsified in complete 
Freund's adjuvant and injected Subcutaneously or intraperi 
toneally in an amount from 1-100 micrograms. 
Alternatively, the immunogen is emulsified in MPL-TDM 
adjuvant (Ribi Immunochemical Research, Hamilton, 
Mont.) and injected into the animal's hind foot pads. The 
immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified in the Selected adjuvant. 
Thereafter, for Several weeks, the mice may also be boosted 
with additional immunization injections. Serum Samples 
may be periodically obtained from the mice by retro-orbital 
bleeding for testing in ELISA assays to detect PRO301, 
PRO362 and PRO245 antibodies. 

After a suitable antibody titer has been detected, the 
animals “positive” for antibodies can be injected with a final 
intravenous injection of PRO301, PRO362 and PRO245. 
Three to four days later, the mice are Sacrificed and the 
Spleen cells are harvested. The Spleen cells are then fused 
(using 35% polyethylene glycol) to a selected murine 
myeloma cell line such as P3x63AgU0.1, available from 
ATCC, No. CRL 1597. The fusions generate hybridoma 
cells which can then be plated in 96 well tissue culture plates 
containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused 
cells, myeloma hybrids, and Spleen cell hybrids. 
The hybridoma cells will be screened in an ELISA for 

reactivity against PRO301, PRO362 and PRO245. Determi 
nation of “positive” hybridoma cells secreting the desired 
monoclonal antibodies against PRO301, PRO362 and 
PRO245 is within the skill in the art. 
The positive hybridoma cells can be injected intraperito 

neally into Syngeneic BALB/c mice to produce ascites 
containing the anti-PRO301, anti-PRO362 or anti-PRO245 
monoclonal antibodies. Alternatively, the hybridoma cells 
can be grown in tissue culture flaskS or roller bottles. 
Purification of the monoclonal antibodies produced in the 
ascites can be accomplished using ammonium Sulfate 
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precipitation, followed by gel exclusion chromatography. 
Alternatively, affinity chromatography based upon binding 
of antibody to protein A or protein G can be employed. 
Deposit of Material 
The following materials have been deposited with the 

American Type Culture Collection, 10801 University 
Boulevard, Manassas, Va. 20110-2209 (ATCC): 

--The following materials have been deposited with the American Type 
Culture Collection, 

10801 University Boulevard, Manassas, VA 20110-2209 (ATCC): 

Designation ATCC Dep. No. Deposit Date 

pRK5-based plasmid 
DNA40628-1216 
DNA45416-1251 
DNA35638-1141 

2O9432 November 7, 1997 

2O962O 
209265 

February 5, 1998 
September 16, 1997 

These deposits were made under the provisions of the 
Budapest Treaty on the International Recognition of the 
Deposit of Microorganisms for the Purpose of Patent Pro 
cedure and the Regulations thereunder (Budapest Treaty). 
This assures maintenance of a viable culture of the deposit 
for 30 years from the date of deposit. The deposit will be 
made available by ATCC under the terms of the Budapest 
Treaty, and Subject to an agreement between Genentech, Inc. 
and ATCC, which assures permanent and unrestricted avail 
ability of the progeny of the culture of the deposit to the 
public upon issuance of the pertinent U.S. patent or upon 
laying open to the public of any U.S. or foreign patent 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 30 

<21 Oc 
<211 
<212> 

SEQ ID NO 1 
LENGTH 2.99 
TYPE PRT 

ORGANISM: Homo sapiens 

<400 SEQUENCE: 1 

Met Gly. Thir Lys Ala Glin Val Glu 
1 5 

Arg Lys L. Teu 
10 

el 

Ile Ala Ile Ala L 
25 

Telu Telu Ser Leu 
20 

Teu eu Gly 

Glu 
35 

Wall Ile P 
40 

Wal His Ser Ser Pro Arg ro Glu 

Wall Ala Phe S 
55 

Leu Ser Cys Ser Ser 
5 O 

Gly e 

Glu Phe Glin Thir Thr A. 
70 

Trp Asp Teu 
65 

Gly Asp 

Ile Thr Asn. Asn Ala Ser Glu Wall rg 
85 

Thr Ile Thr 
95 

Phe Wall. Thir A. 
100 

Pro Gly Lys Ser rg Glu 

Thr Thr Met 
110 

Val Ser Glu Glu Gly G Asn 
115 

Glu Wall Wall Ile Wall Wall P 
130 

Lys Lieu Teu rd Pro 
125 

Thir Wall Asn. Ile Pro Ser Ser Ala Thir Ile G Asn 

5 

15 

Cys 

Ser 

Asn 

Pro 

Wall 

Thr 

Ser 

Ser 

74 
application, whichever comes first, and assures availability 
of the progeny to one determined by the U.S. Commissioner 
of Patents and Trademarks to be entitled thereto according to 
35 USC 122 and the Commissioner's rules pursuant thereto 
(including 37 CFR S1.14 with particular reference to 886 
OG 638). 
The assignee of the present application has agreed that if 

a culture of the materials on deposit should die or be lost or 
destroyed when cultivated under Suitable conditions, the 
materials will be promptly replaced on notification with 
another of the same. Availability of the deposited material is 
not to be construed as a license to practice the invention in 
contravention of the rights granted under the authority of 
any government in accordance with its patent laws. 
The foregoing written Specification is considered to be 

Sufficient to enable one skilled in the art to practice the 
invention. The present invention is not to be limited in Scope 
by the construct deposited, Since the deposited embodiment 
is intended as a single illustration of certain aspects of the 
invention and any constructs that are functionally equivalent 
are within the scope of this invention. The deposit of 
material herein does not constitute an admission that the 
written description herein contained is inadequate to enable 
the practice of any aspect of the invention, including the best 
mode thereof, nor is it to be construed as limiting the Scope 
of the claims to the Specific illustrations that it represents. 
Indeed, various modifications of the invention in addition to 
those shown and described herein will become apparent to 
those skilled in the art from the foregoing description and 
fall within the Scope of the appended claims. 

Leu Phe 
15 

Wall Thr 
30 

Asn. Pro 
45 

Arg Val 
60 

Cys Tyr 
75 

Phe Leu 
90 

Thr Gly 
105 

Tyr Gly 
120 

Lys Pro 
135 

Ala Wall 
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-continued 

1 4 0 145 15 O 

Leu Thr Cys Ser Glu Glin Asp Gly Ser Pro Pro Ser Glu Tyr Thr 
155 160 1.65 

Trp Phe Lys Asp Gly Ile Val Met Pro Thr A sin Pro Llys Ser Thr 
170 175 18O 

Arg Ala Phe Ser Asn Ser Ser Tyr Val Leu A sin Pro Thr Thr Gly 
185 190 195 

Glu Lieu Val Phe Asp Pro Leu Ser Ala Ser A. sp. Thr Gly Glu Tyr 
200 2O5 210 

Ser Cys Glu Ala Arg Asn Gly Tyr Gly Thr Pro Met Thr Ser Asn 
215 220 225 

Ala Val Arg Met Glu Ala Val Glu Arg Asn V al Gly Val Ile Val 
230 235 240 

Ala Ala Val Leu Val Thr Leu Ile Leu Leu Gly Ile Leu Val Phe 
245 250 255 

Gly Ile Trp Phe Ala Tyr Ser Arg Gly. His Phe Asp Arg Thr Lys 
260 265 27 O 

Lys Gly. Thir Ser Ser Lys Lys Val Ile Tyr Ser Glin Pro Ser Ala 
275 280 285 

Arg Ser Glu Gly Glu Phe Lys Glin Thr Ser S er Phe Leu Val 
290 295 

<210> SEQ ID NO 2 
<211& LENGTH 321 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 2 

Met Gly Ile Leu Lleu Gly Lieu Lleu Lleu Lieu Gly His Lieu. Thr Val 
1 5 10 15 

Asp Thr Tyr Gly Arg Pro Ile Leu Glu Val Pro Glu Ser Val Thr 
2O 25 30 

Gly Pro Trp Lys Gly Asp Wall Asn Lieu Pro C. ys Thr Tyr Asp Pro 
35 40 45 

Leu Glin Gly Tyr Thr Glin Val Leu Val Lys T rp Leu Val Glin Arg 
50 55 60 

Gly Ser Asp Pro Val Thr Ile Phe Leu Arg A sp Ser Ser Gly Asp 
65 70 75 

His Ile Glin Glin Ala Lys Tyr Glin Gly Arg L. eu. His Val Ser His 
8O 85 9 O 

Lys Val Pro Gly Asp Val Ser Leu Gln Leu Ser Thr Leu Glu Met 
95 OO O5 

Asp Asp Arg Ser His Tyr Thr Cys Glu Val T hir Trp Gln Thr Pro 
10 15 20 

Asp Gly Asn Glin Val Val Arg Asp Lys Ile Thr Glu Lieu Arg Val 
25 30 35 

Gln Lys Leu Ser Val Ser Lys Pro Thr Val T hr Thr Gly Ser Gly 
40 45 5 O 

Tyr Gly Phe Thr Val Pro Gln Gly Met Arg I le Ser Leu Gln Cys 
55 60 65 

Glin Ala Arg Gly Ser Pro Pro Ile Ser Tyr I le Trp Tyr Lys Gln 
70 75 8O 

Gln Thr Asn Asn Gln Glu Pro Ile Llys Val A la Thr Leu Ser Thr 
85 90 95 
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-continued 

Leu Lleu Phe Lys Pro Ala Val Ile Ala Asp Ser Gly Ser Tyr Phe 
200 2O5 210 

Cys Thr Ala Lys Gly Glin Val Gly Ser Glu G. ln His Ser Asp Ile 
215 220 225 

Wall Lys Phe Val Val Lys Asp Ser Ser Lys L. eu Lleu Lys Thr Lys 
230 235 240 

Thr Glu Ala Pro Thr Thr Met Thr Tyr Pro L eu Lys Ala Thr Ser 
245 250 255 

Thr Val Lys Glin Ser Trp Asp Trp Thr Thr A sp Met Asp Gly Tyr 
260 265 27 O 

Leu Gly Glu Thir Ser Ala Gly Pro Gly Lys Ser Leu Pro Val Phe 
275 280 285 

Ala Ile Ile Leu Ile Ile Ser Leu Cys Cys M et Val Val Phe Thr 
290 295 3OO 

Met Ala Tyr Ile Met Leu Cys Arg Lys Thr S er Glin Glin Glu His 
305 310 315 

Val Tyr Glu Ala Ala Arg 
320 

<210> SEQ ID NO 3 
&2 11s LENGTH 390 
&212> TYPE DNA 
<213> ORGANISM: Homo Sapien 

<400 SEQUENCE: 3 

cittcttgcca actggitatica cctitcaagtc. c.gtgacacgg gaaga cactg 5 O 

ggacatacac titgitatgg to tctgaggaag gCggcaacag citatggggag 1OO 

gtocaaggtoa agctcatcgt gcttgttgcct coatccaagc ctacagttaa 15 O 

catc.ccctico totgccacca ttgggaac cq ggcagtgctd acatgcticag 200 

aacaagatgg titc.cccacct tctgaataca cct ggttcaa agatgggata 25 O 

gtgatgccita cqaatc.ccaa aag caccc.gt gcc titcagoa actictitccta 3OO 

tgtc.ctgaat cocaca acag gaga.gctggit citttgatccc citgtcagcct 350 

citgatactgg agaatacago totgaggcac ggaatgggta 39 O. 

<210> SEQ ID NO 4 
&2 11s LENGTH 726 
&212> TYPE DNA 
<213> ORGANISM: Homo Sapien 

<400 SEQUENCE: 4 

totcagtc.cc citc.gct gtag togcggagct gtgttctgtt toccaggagt 5 O 

cctt.cggcgg citgttgtgct caggtgcgcc tdatc.gc gat ggggacaaag 100 

gcqcaagctc gagaggaaac tottgttgcct citt catattg gcgatcc tot 15 O 

tgtgcticcict ggcattgggc agtgttacag ttgcact citt citgaacctga 200 

agtcagaatt cotgagaata atcctgttgaa gttgtcc tot gcc tact.cgg 25 O 

gcttittctitc. tcc.ccgtgtg gagtggaagt ttgaccalagg agacaccacc 3OO 

agactic gttt gctataataa caagatcaca gct tcctato agg accgggit 350 

gaccttcttg ccaactggta to accittcaa gtc.cgtgaca cqggalaga.ca 400 

citggga cata cacttgtatg gtc.tctgagg aaggcggcaa cagotatggg 450 

gaggtoaagg toaa.gctcat cqtgcttgtg cct coat coa agcctacagt 5 OO 





<400 
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-continued 

SEQ ID NO 6 
LENGTH 319 
TYPE PRT 

ORGANISM: Homo sapiens 

SEQUENCE: 6 

Met Val Gly Lys Met Trp Pro Val Leu Trp T hr Leu Cys Ala Val 
1 5 10 15 

Arg Val Thr Val Asp Ala Ile Ser Val Glu T hr Pro Glin Asp Val 
2O 25 30 

Leu Arg Ala Ser Glin Gly Lys Ser Val Thr L. eu Pro Cys Thr Tyr 
35 40 45 

His Thr Ser Thr Ser Ser Arg Glu Gly Lieu. I le Glin Trp Asp Lys 
50 55 60 

Leu Leu Leu Thr His Thr Glu Arg Val Val I le Trp Pro Phe Ser 
65 70 75 

Asn Lys Asn Tyr Ile His Gly Glu Lieu. Tyr L. ys Asn Arg Val Ser 

Ile Ser Asn. Asn Ala Glu Glin Ser Asp Ala S er Ile Thir Ile Asp 
95 OO O5 

Gln Leu Thr Met Ala Asp Asn Gly Thr Tyr Glu Cys Ser Val Ser 
10 15 20 

Leu Met Ser Asp Leu Glu Gly Asn. Thir Lys Ser Arg Val Arg Lieu 
25 30 35 

Leu Val Leu Val Pro Pro Ser Lys Pro Glu C ys Gly Ile Glu Gly 
40 45 50 

Glu Thir Ile Ile Gly Asn. Asn. Ile Glin Lieu. Thir Cys Glin Ser Lys 
55 60 65 

Glu Gly Ser Pro Thr Pro Gln Tyr Ser Trp L ys Arg Tyr Asn Ile 
70 75 8O 

Lieu. Asn Glin Glu Glin Pro Leu Ala Glin Pro A la Ser Gly Glin Pro 
85 90 95 

Val Ser Leu Lys Asn Ile Ser Thr Asp Thr S er Gly Tyr Tyr Ile 
200 2O5 210 

Cys Thr Ser Ser Asn Glu Glu Gly Thr Glin P he Cys Asn Ile Thr 
215 220 225 

Val Ala Val Arg Ser Pro Ser Met Asn Val A la Leu Tyr Val Gly 
230 235 240 

Ile Ala Val Gly Val Val Ala Ala Leu Ile I le Ile Gly Ile Ile 
245 250 255 

Ile Tyr Cys Cys Cys Cys Arg Gly Lys Asp A. sp. Asn Thr Glu Asp 
260 265 27 O 

Lys Glu Asp Ala Arg Pro Asn Arg Glu Ala Tyr Glu Glu Pro Pro 
275 280 285 

Glu Gln Leu Arg Glu Lieu Ser Arg Glu Arg G. lu Glu Glu Asp Asp 
290 295 3OO 

Tyr Arg Glin Glu Glu Glin Arg Ser Thr Gly Arg Glu Ser Pro Asp 
305 310 315 

His Lieu. Asp Glin 

SEQ ID NO 7 
LENGTH 2181 
TYPE DNA 

ORGANISM: Homo sapiens 

82 





85 

totaaataccagagggaaga tigcc catago 

cctacagaca citattoaact ttggcatctt 

aggcto agct citgccagotc agaggaccag 

citttcttcag gg.ccagacag cittittaattg 

agggttcagt totgcticcitc. cactataagt 

tggtgctdaa taalatatota atcatalacag 

<400 

SEQ ID NO 8 
LENGTH 1295 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 8 

cccagaagtt caagggcc cc cqgcc toc to 

to gaccitcct cagagcagcc ggctdcc.gc.c 

agcc.gc.cacc gccitccitcct gctgctgctg 

gggctato at aaggccitatg g gttittctgc 

to acagoagt agagtaccala gaggctattt 

aag actgttt cotccagatt agagtggaag 

citttgttctac tatcaacaga citcttcaagg 

agatgataga tittcaatato cqgatcaaaa 

gggaaatato gttgttgaagt tagtgccc.ca 

ggaagaggat acagtcactc toggaagtatt 

catgttgaagt accotcittct gctctgagtg 

tgtcaagaca aagaagggaa to cagotcct 

tggcatcc.gt ttgctagaaa atcc.ca.gact 

gctcatacac aatgaataca aaaactggaa 

to caaactgg acactggaga atattoctot 

atat cqcagg totcctggga aac gaatgca 

gtgg catcat agcago.cgta gtagttgttgg 

ggccttggtg tatgctatoc to a gaggaaa 

citcctitccag aag agtaatt cittcatctaa 

atgtgcagtg gct cacgcct gtaatcc.cag 

ggcggatcac gaggtoagga gttctagacc 

acco catcto tactaaaata caaaaattag 

citgcagttcc agctgcttgg gag acaggag 

cggaggttgc agtgagctga gatcacgc.ca 

cagagcaaga titc catctoa aaaaataaaa 

ggtttittacct gtagaattic ttacaataaa 

<400 

SEQ ID NO 9 
LENGTH 312 
TYPE PRT 

ORGANISM: Homo sapiens 

SEQUENCE: 9 

actaggacitt 

gccaccagaa 

citatatocag 

aaattgttat 

ctaatgttct 

c 

cgctoct9.cc 

CCgggaagat 

cgctacct gg 

cc caaaagac 

tagcctgcaa 

aaactgggto 

tgattittaaa 

atgtgacaag 

totgagcaag 

agtggcticca 

gaactgtggit 

gaatacacat 

tggctcc caa 

citctgcaatt 

gaa.gc.ccgca 

agtagatgat 

ccittagtgat 

ggctacttitt 

agccacgaca 

cactittggaa 

agtctggcca 

Ctggg catgg 

aatcacttga 

citgcagtcca 

taaataaata 

tatagottga 
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ggtoatcatg 

gacCC gaggg 

gatcatttct 

ttcacaggcc 

gactictotcc 

gcc.gggaccC 

ggC gaggagg 

tggtogcc.cit 

caacaagtag 

aac cocaaag 

ggagtgtctic 

aatcgagctg 

aagtgatgcg 

gccaaaacct 

gcagttc cat 

agagctacga 

ggitttaagga 

agcaccaa.ca 

taatactgtt 

attctgttgg 

citcaiacatala 

titcc.gtttgt 

caaaagaaac 

atgagtgaaa 

ggcc.gcggcg 

atatggtgaa 

tgg catgtgc 

accCgggagg 

gcc toggtaa 

aataaatact 

tatto 

1950 

2O5 O 

2100 

2150 

2181 

5 O 

100 

15 O 

200 

25 O 

3OO 

350 

400 

450 

5 OO 

550 

600 

650 

FOO 

750 

800 

85 O 

9 OO 

95 O 

1 OOO 

105 O 

1100 

1150 

1200 

125 O 

1295 

86 



Ala 

Ala 

Teu 

Glin 

Asp 

Teu 

Wall 

Wall 

Leu 

Thr 

Glu 

Pro 

Ile 

Teu 

Thr 

Ser 

<400 

Ala 

Telu 

Pro 

Ile 

Glu 

Glin 

Phe 

Glu 

Pro 

Glu 

Thr 

Gly 

Gly 

Gly 

Ala 

Gly 

Ser 

Glu 

Ala 

Arg 

Wall 

Telu 

Trp 

Thr 

Asn 

Arg 

Glu 

Ser 

Telu 

Trp 

Ser 

Thr 

Ser 

Ala 

Wall 

Phe 

Asn 

Ala 

Arg 

Wall 

Asp 

Ala 

Telu 

Ile 

Arg 

Phe 

Glin 

Telu 

Arg 

Wall 

Glin 

Wall 

Ala 

SEQUENCE: 

Ser 

Ala 
2O 

Glin 
35 

Cys 
50 

Lys 
65 

Glin 
8O 

Arg 
95 

Glin 
200 

Glu 
215 

Met 
230 

Wall 
245 

Tyr 
260 

Lys 
275 

Glin 
290 

Gly 
305 

SEQ ID NO 10 
LENGTH 
TYPE 
ORGANISM: Mus 

3OO 
PRT 

10 

Met Gly Thr Glu Gly 
1 5 

Thir Ser Met Ile Leu 

Tyr Thr Ala Glin Ser 

Arg 

Teu 

Glin 

Teu 

Gly 

Ile 

Wall 

Wall 

Wall 

Glin 

Asp 

Thr 

Phe 

Ala 

Glin 

Wall 

Ala 

Ser 

Trp 

Gly 

musculus 

87 

His 

Gly 

Wall 

Thr 

Gly 

Asp 

Ser 

Thr 

Pro 

Asp 

Gly 

ASn 

Asn 

Arg 

Wall 

Wall 

Glin 

Asn 

Teu 

Ser 

Arg 

Wall 

Pro 

Arg 

Phe 

Asn 

Ala 

Telu 

Ser 

Ile 

Ser 

Thr 

Asn 

Asp 

Ala 

Arg 

Ser 

Thr 

Arg 

Telu 

His 

Thr 

Ser 

Wall 

Pro 

Glu 

Ser 

Glu 

Arg 

Ser 

Wall 

Ser 

Asp 

Telu 

Ser 

Pro 

Gly 

Telu 
10 

Lys 
25 

Ala 
40 

Lys 
55 

Wall 
70 

Asn 
85 

Chr 
OO 

Telu 
75 

90 

Ser 
2O5 

Wall 
220 

Telu 
235 

Wall 
250 

Gly 
265 

Ser 
280 

Wall 
295 

Glin 
310 
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la 

al 

hir 

e 

rg 

lu 

el 

el 

s 

el 

h 

ys 

s 

le 

yr 

ys 

le 

lu 
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Telu 

Glu 

Wall 

Phe 

Ala 

Ser 

Glin 

Wall 

Ser 

Pro 

Glu 

Met 

Telu 

Ile 

Ser 

Phe 

Ala 

Pro 

Phe 

Telu 

Gly 

Ser 

Wall 

Glu 

Asp 

Gly 

Ala 

Gly 

Ala 

Asn 

ASn 

Asp 

Arg 

Ser 

Wall 

Ser 

Thr 

Ala 

Leu Arg 
15 

Phe Ser 
30 

Glin Glu 
45 

Ser Arg 
60 

Tyr Tyr 
75 

Met Ile 
9 O 

Ala Gly 
O5 

Glin Asn 
20 

Pro Ala 
35 

Thir Wall 
5 O 

Pro Glu 
65 

Pro Arg 
8O 

Thr Lys 
95 

Thr Gly 
210 

Arg Cys 
225 

Gly Ile 
240 

Cys Gly 
255 

Lys Glu 
27 O 

Thir Met 
285 

Leu Trp 
3OO 

Lys Ala Gly Arg Lys L. eu Lleu Phe Leu Phe 
10 15 

Gly Ser Lieu Val Glin Gly Lys Gly Ser Val 
25 30 

Asp Val Glin Val Pro Glu Asin Glu Ser Ile 

88 
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-continued 

35 40 45 

Lys Leu Thr Cys Thr Tyr Ser Gly Phe Ser S er Pro Arg Val Glu 
50 55 60 

Trp Llys Phe Val Glin Gly Ser Thr Thr Ala L. eu Val Cys Tyr Asn 
65 70 75 

Ser Glin Ile Thr Ala Pro Tyr Ala Asp Arg V all Thr Phe Ser Ser 
8O 85 9 O 

Ser Gly Ile Thr Phe Ser Ser Val Thr Arg L. ys Asp Asin Gly Glu 
95 OO O5 

Tyr Thr Cys Met Val Ser Glu Glu Gly Gly G lin. Asn Tyr Gly Glu 
10 15 20 

Val Ser Ile His Leu Thr Val Leu Val Pro Pro Ser Lys Pro Thr 
25 30 35 

Ile Ser Val Pro Ser Ser Val Thr Ile Gly. A sin Arg Ala Val Leu 
40 45 5 O 

Thr Cys Ser Glu His Asp Gly Ser Pro Pro Ser Glu Tyr Ser Trp 
55 60 65 

Phe Lys Asp Gly Ile Ser Met Lieu. Thir Ala A sp Ala Lys Lys Thr 
70 75 8O 

Arg Ala Phe Met Asn Ser Ser Phe Thr Ile A sp Pro Llys Ser Gly 
85 90 95 

Asp Leu Ile Phe Asp Pro Val Thr Ala Phe A sp Ser Gly Glu Tyr 
200 2O5 210 

Tyr Cys Glin Ala Glin Asn Gly Tyr Gly Thr A la Met Arg Ser Glu 
215 220 225 

Ala Ala His Met Asp Ala Val Glu Lieu. Asn V all Gly Gly Ile Val 
230 235 240 

Ala Ala Wall Leu Val Thr Lieu. Ile Leu Lieu Gly Lieu Lieu. Ile Phe 
245 250 255 

Gly Val Trp Phe Ala Tyr Ser Arg Gly Tyr P he Glu Thir Thr Lys 
260 265 27 O 

Lys Gly. Thr Ala Pro Gly Lys Llys Val Ile T yr Ser Glin Pro Ser 
275 280 285 

Thr Arg Ser Glu Gly Glu Phe Lys Glin Thr S er Ser Phe Leu Val 
290 295 3OO 

<210> SEQ ID NO 11 
<211& LENGTH: 2181 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 11 

cccacgcg to cqc coacgc.g. tcc.gc.ccacg g g toc gocca cqcgtc.cggg 5 O 

ccaccagaag tittgagcc to tttggtag ca ggaggctgga agaaaggaca 100 

gaagtagctc toggctgtgat ggggatctta citgggcc toc tactcctggg 15 O 

gcaccitaa.ca gtggacactt atggcc.gtcc catcc to gaa gtgccagaga 200 

gtgtaa.cagg accittggaaa goggatgttga atctt.ccctd caccitatgac 25 O 

cc cctocaag gCtacaccca agt cittggtg aagtggctgg tacaacgtgg 3OO 

citcag accot gtcaccatct ttctacgtga citcttctgga gaccatatoc 350 

agcaggcaaa gtaccagggc cqcctgcatg tdagccacaa gottcCagga 400 

gatgitatc.cc tocaattgag caccotggag atggatgacc ggagccacta 450 

90 
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togcggagct gtgttctgtt tocc 

<400 

SEQ ID NO 13 
LENGTH 50 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 
OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 13 

tgatc.gc.gat ggggacaaag gogcaa.gcto gagaggaaac tottgttgcct 

<400 

SEQ ID NO 14 
LENGTH 2.0 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 
OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 14 

acaccitggitt caaagatggg 

<400 

SEQ ID NO 15 
LENGTH 24 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 
OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 15 

taggaagagt totgaaggc acgg 

<400 

SEQ ID NO 16 
LENGTH 2.0 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 

OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 16 

ttgccttact caggtgctac 

<400 

SEQ ID NO 17 
LENGTH 2.0 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 

OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 17 

actcagcagt ggtaggaaag 

<400 

SEQ ID NO 18 
LENGTH 24 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 
OTHER INFORMATION: Synthetic oligonucleotide probe 

SEQUENCE: 18 

tatcccitcca attgag cacc citgg 

SEQ ID NO 19 
LENGTH 21 
TYPE DNA 

24 

5 O 

20 

24 

20 

20 

24 

94 



95 

<213> ORGANISM: artificial sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Synthetic oligonucleotide probe 

<400 SEQUENCE: 19 

gtoggaagiac atc.ccaacaa g 

<400 

DNA 

SEQUENCE: 

SEQ ID NO 20 
LENGTH 24 
TYPE 

ORGANISM: artificial sequence 
FEATURE: 

OTHER INFORMATION: Synthetic oligonucleotide probe 

20 

cittcacaatg togctgtgct gctc 

<400 

DNA 

SEQUENCE: 

SEQ ID NO 21 
LENGTH 24 
TYPE 

ORGANISM: artificial sequence 
FEATURE: 

OTHER INFORMATION: Synthetic oligonucleotide probe 

21 

agccaaatcc agcagotggc titac 

<400 

DNA 

SEQUENCE: 

SEQ ID NO 22 
LENGTH 50 
TYPE 

ORGANISM: artificial sequence 
FEATURE 
OTHER INFORMATION: Synthetic oligonucleotide probe 

22 
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-continued 

tggatgaccg gagccactac acgtgtgaag to acctggca gacitcct gat 

<400 SEQUENCE: 

Leu Ala Lieu Gly 
1 

Arg 

Gly 

Thr 

Glu 

Wall 

Glu 

Teu 

Thr 

Ile 

Phe 

Thr 

Asp 

Thr 

Gly 

Wall 

Ile 

Pro 

Ser 

Arg 

Arg 

Arg 

Gly 

Pro 

Gly 

Glu 

Ser 

Telu 

Wall 

Glu 

Asn 

Pro 

Asn 

SEQ ID NO 23 
LENGTH 26 
TYPE 

ORGANISM: Homo sapiens 

O 

23 

Ser 
5 

Pro 
35 

Wall 
50 

Thr 
65 

Ser 
95 

Ser 
110 

Arg 
125 

Wall 

Asn 

Arg 

Phe 

Thr 

Tyr 

Lys 

Ala 

Thr 

Pro 

Wall 

Teu 

Gly 

Gly 

Pro 

Wall 

Wall 

Wall 

Glu 

Asn 

Pro 

Thr 

Glu 

Thr 

Telu 

His 

Trp 

Asn 

Thr 

Wall 

Wall 

Thr 

Ser 
10 

Telu 
25 

Lys 
40 

Lys 
55 

Gly 
70 

Thr 
85 

Lys 
100 

Asn 
115 

Cys 
130 

e 

e 

he 

le 

le 

ys 

al 

le 

e 

Glu 

Asp 

Thr 

Thr 

Met 

Pro 

Glu 

Pro 

Ala 

Glin 

Ala 

Phe 

Wall 

Telu 

Ser 

Glin 

Glu Wall 
15 

30 

Gly Asp 
45 

Ser Tyr 
60 

75 

Ser Glu 
9 O 

Ile Wall 
105 

Ser Ala 
120 

Asp Gly 
135 

21 

24 

24 

5 O 

96 
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Ser Pro Pro Ser Glu Tyr Thr Trp Phe Lys A sp Gly Ile Val Met 
1 4 0 145 15 O 

Pro Thr Asn Pro Lys Ser Thr Arg Ala Phe Ser Asn Ser Ser Tyr 
155 160 1.65 

Val Leu Asn Pro Thr Thr Gly Glu Leu Val P he Asp Pro Leu Ser 
170 175 18O 

Ala Ser Asp Thr Gly Glu Tyr Ser Cys Glu A la Arg Asn Gly Tyr 
185 190 195 

Gly Thr Pro Met Thr Ser Asn Ala Val Arg M et Glu Ala Val Glu 
200 2O5 210 

Arg Asn Val Gly Val Ile Val Ala Ala Val L. eu Val Thr Leu Ile 
215 220 225 

Leu Leu Gly Ile Leu Val Phe Gly Ile Trp P he Ala Tyr Ser Arg 
230 235 240 

Gly His Phe Asp Arg Thr Lys Lys Gly. Thir S er Ser Lys Lys Wall 
245 250 255 

Ile Tyr Ser Glin Pro 
260 

<210> SEQ ID NO 24 
&2 11s LENGTH 270 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 24 

Val Arg Val Thr Val Asp Ala Ile Ser Val Glu Thr Pro Gln Asp 
1 5 10 15 

Val Leu Arg Ala Ser Glin Gly Lys Ser Val T hr Leu Pro Cys Thr 
2O 25 30 

Tyr His Thr Ser Thr Ser Ser Arg Glu Gly L. eu Ile Gln Trp Asp 
35 40 45 

Lys Leu Leu Leu Thr His Thr Glu Arg Val V all Ile Trp Pro Phe 
50 55 60 

Ser Asn Lys Asn Tyr Ile His Gly Glu Lieu. Tyr Lys Asn Arg Val 
65 70 75 

Ser Ile Ser Asn. Asn Ala Glu Glin Ser Asp A la Ser Ile Thr Ile 
8O 85 9 O 

Asp Gln Lieu. Thir Met Ala Asp Asn Gly Thr Tyr Glu Cys Ser Val 
95 OO O5 

Ser Lieu Met Ser Asp Leu Glu Gly Asn. Thir Lys Ser Arg Val Arg 
10 15 20 

Leu Leu Val Leu Val Pro Pro Ser Lys Pro Glu Cys Gly Ile Glu 
25 30 35 

Gly Glu Thir Ile Ile Gly Asn. Asn. Ile Glin L. eu Thir Cys Glin Ser 
40 45 5 O 

Lys Glu Gly Ser Pro Thr Pro Glin Tyr Ser T rp Lys Arg Tyr Asn 
55 60 65 

Ile Lieu. Asn Glin Glu Glin Pro Leu Ala Glin Pro Ala Ser Gly Glin 
70 75 8O 

Pro Val Ser Leu Lys Asn Ile Ser Thr Asp T hr Ser Gly Tyr Tyr 
85 90 95 

Ile Cys Thr Ser Ser Asn Glu Glu Gly Thr Glin Phe Cys Asn Ile 
200 2O5 210 

Thr Val Ala Val Arg Ser Pro Ser Met Asn V all Ala Leu Tyr Val 
215 220 225 
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Gly Ile Ala Val Gly Val Val Ala Ala Lieu. I le Ile Ile Gly Ile 
230 235 240 

Ile Ile Tyr Cys Cys Cys Cys Arg Gly Lys A. sp. Asp Asn Thr Glu 
245 250 255 

Asp Lys Glu Asp Ala Arg Pro Asn Arg Glu A la Tyr Glu Glu Pro 
260 265 27 O 

<210> SEQ ID NO 25 
&2 11s LENGTH 2.63 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 25 

Leu Cys Ser Leu Ala Leu Gly Ser Val Thr V al His Ser Ser Glu 
1 5 10 15 

Pro Glu Val Arg Ile Pro Glu Asn. Asn Pro V all Lys Lieu Ser Cys 
2O 25 30 

Ala Tyr Ser Gly Phe Ser Ser Pro Arg Val Glu Trp Llys Phe Asp 
35 40 45 

Glin Gly Asp Thir Thr Arg Lieu Val Cys Tyr A sin Asn Lys Ile Thr 
50 55 60 

Ala Ser Tyr Glu Asp Arg Val Thr Phe Leu Pro Thr Gly Ile Thr 
65 70 75 

Phe Lys Ser Val Thr Arg Glu Asp Thr Gly T hr Tyr Thr Cys Met 
8O 85 9 O 

Val Ser Glu Glu Gly Gly Asn. Ser Tyr Gly Glu Val Lys Wall Lys 
95 OO O5 

Leu Ile Val Leu Val Pro Pro Ser Lys Pro T hr Val Asin Ile Pro 
10 15 20 

Ser Ser Ala Thr Ile Gly Asn Arg Ala Val L. eu Thr Cys Ser Glu 
25 30 35 

Gln Asp Gly Ser Pro Pro Ser Glu Tyr Thr T rp Phe Lys Asp Gly 
40 45 5 O 

Ile Val Met Pro Thr Asn Pro Llys Ser Thr Arg Ala Phe Ser Asn 
55 60 65 

Ser Ser Tyr Val Leu Asn Pro Thr Thr Gly Glu Leu Val Phe Asp 
70 75 8O 

Pro Leu Ser Ala Ser Asp Thr Gly Glu Tyr S er Cys Glu Ala Arg 
85 90 95 

Asn Gly Tyr Gly Thr Pro Met Thr Ser Asn. A la Val Arg Met Glu 
200 2O5 210 

Ala Val Glu Arg Asn Val Gly Val Ile Val A la Ala Val Leu Val 
215 220 225 

Thr Leu Ile Leu Leu Gly Ile Leu Val Phe G ly Ile Trp Phe Ala 
230 235 240 

Tyr Ser Arg Gly His Phe Asp Arg Thr Lys Lys Gly Thr Ser Ser 
245 250 255 

Lys Lys Val Ile Tyr Ser Gln Pro 
260 

<210> SEQ ID NO 26 
&2 11s LENGTH 273 
&212> TYPE PRT 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 26 

100 



Lieu. Cys Ala 

Pro Glin Asp 

Pro Cys Thr 

Glin Trp Asp 

Trp Pro Phe 

Asn Arg Val 

Ile Thir Ile 

Cys Ser Val 

Arg Val Arg 

Gly Ile Glu 

Cys Glin Ser 

Arg Tyr Asn 

Ser Gly Glin 

Gly Tyr Tyr 

Cys Asn. Ile 

Leu Tyr Val 

Ile Gly Ile 

Asn Thr Glu 

Glu Glu Pro 

Wall 

Wall 

Ser 

Ser 

Asp 

Ser 

Telu 

Gly 

Ile 

Pro 

Ile 

Thr 

Gly 

Ile 

Asp 

Arg 

Teu 

His 
35 

Teu 
50 

Asn 
65 

Ile 
8O 

Glin 
95 

Teu 
10 

Wall 
85 

Cys 
200 

Wall 
215 

Ile 
230 

Ile 
245 

Lys 
260 

<210 SEQ ID NO 27 
&2 11s LENGTH 
&212> TYPE DNA 

413 

101 

Wall. Thir Wall 

Arg Ala Ser 

Thir Ser Thr 

Leu Lleu Thr 

Lys Asn Tyr 

Ser Asn. Asn 

Leu. Thir Met 

Met Ser Asp 

Wall Leu Wall 

Thir Ile Ile 

Gly Ser Pro 

Asn Glin Glu 

Ser Leu Lys 

Thir Ser Ser 

Ala Val Arg 

Ala Val Gly 

Glu Asp Ala 

<213> ORGANISM: Homo Sapien 

<400 SEQUENCE: 27 

citcgagcc.gc ticgagcc.gtg cqgggaaata 

catctgagca 

ttagtggcto 

tggaactgtg 

citgaatacac 

cittggctocc 

aactctgcaa. 

aggc.caaaac Ctggalagagg 

cagoagttcc atcatgtgaa 

gtagagctac gatgtcaaga 

atggtttalag gatgg catcc 

aaag.caccala cagotcatac 

tittaatactg tittccaaact 

US 6,410,708 B1 

Asp Ala I le 
10 

Glin Gly Lys 
25 

Ser Ser Arg 
40 

His Thr G. lu 
55 

Ile His Gly 
70 

Ala Glu G lin 
85 

Ala Asp A sin 
OO 

Leu Glu Gly 

Pro Pro S er 

Gly Asn. A sn 

Thr Pro G lin 

Glin Pro L eu 

Asn Ile S er 

Asn Glu G. lu 
2O5 

Ser Pro S er 
220 

Wal Wall A la 
235 

250 

Arg Pro A sin 
265 

togttgttgaa 

atacagt cac 

gtaccctcitt 

Caaagaaggg 

gtttgctaga 

acaatgaata 

gga Cactgga 

-continued 

Ser Wall Glu Thr 
15 

Ser Wall Thir Leu 
30 

Glu Gly Lieu. Ile 
45 

Arg Val Val Ile 
60 

Glu Lieu. Tyr Lys 
75 

Ser Asp Ala Ser 
9 O 

Gly Thr Tyr Glu 
O5 

Asn. Thir Lys Ser 
20 

Lys Pro Glu Cys 
35 

Ile Glin Lieu. Thr 
5 O 

Tyr Ser Trp Lys 
65 

Ala Glin Pro Ala 
8O 

Thr Asp Thr Ser 
95 

Gly Thr Glin Phe 
210 

Met Asn. Wall Ala 
225 

Ala Lieu. Ile Ile 
240 

Gly Lys Asp Asp 
255 

Arg Glu Ala Tyr 
27 O 

gttagtgc.cc 

totggaagta 

citgctctgag 

aatccagotc 

aaatcc.ca.ga 

caaaaactogg 

gaatattoct 

5 O 

100 

15 O 

200 

25 O 

3OO 

350 

102 
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gtgaagcc.cg caattctgtt goatatogca ggtgtcc togg ggaaacgaat 

gcaagtag at gat 

SEQ ID NO 28 
LENGTH 22 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 

<400 SEQUENCE: 28 

atcgttgttga agittagtgcc cc 

SEQ ID NO 29 
LENGTH 23 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 

<400 SEQUENCE: 29 

acct gcigata tocaacagaa ttg 

SEQ ID NO 30 
LENGTH 48 
TYPE DNA 

ORGANISM: artificial sequence 
FEATURE: 

<400 SEQUENCE: 30 

ggaagaggat acagtcactc toggaagtatt agtggcticca gcagttcc 

What is claimed is: 
1. An isolated nucleic acid molecule comprising: 
(a) a nucleotide sequence encoding SEQ ID NO:2, 
(b) a nucleotide sequence encoding amino acid 1 to amino 

acid X of SEQ ID NO:2, wherein X is any amino acid 
from 271 to 280, or 

(c) the complement of (a) or (b). 
2. An isolated nucleic acid molecule comprising SEQ ID 

NO:7. 
3. An isolated nucleic acid molecule comprising nucle 

otides 119 to 1084 of SEO ID NO:7. 
4. An isolated nucleic acid molecule comprising the 

full-length coding Sequence of the cDNA deposited under 
ATCC accession number 209620. 

OTHER INFORMATION: Synthetic oligonucleotide probe 

40 

45 

400 

413 

22 

OTHER INFORMATION: Synthetic oligonucleotide probe 

23 

OTHER INFORMATION: Synthetic oligonucleotide probe 

48 

5. A vector comprising the nucleic acid molecule of claim 
1. 

6. A host cell comprising the vector of claim 5. 
7. The host cell of claim 6 which is a CHO cell, an E. coli, 

a yeast cell or a Baculovirus-infected insect cell. 
8. A process for producing a PRO362 polypeptide com 

prising culturing the host cell of claim 6 under conditions 
Suitable for expression of Said polypeptide and recovering 
Said polypeptide from the cell culture. 


